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0
00:00:02.135 --> 00:00:05.665
Everybody my name today, taking through the lecture

1
00:00:06.415 --> 00:00:08.125
science I

2
00:00:11.355 --> 00:00:15.895
high school term,

3
00:00:23.155 --> 00:00:27.735
the calculator about this time, um, 10 probably.

4
00:00:28.315 --> 00:00:31.215
So as I

5
00:00:33.725 --> 00:00:34.015
also,

6
00:00:39.335 --> 00:00:43.255
basically all of the books, all of the study notes, all

7
00:00:43.255 --> 00:00:47.455
of the s practice questions, practice tests, flash guides

8
00:00:47.455 --> 00:00:48.855
and other things like the AI book.

9
00:00:49.545 --> 00:00:52.965
Um, and it's just a really easy way

10
00:00:52.965 --> 00:00:54.285
to everything, all in one place.

11
00:00:54.545 --> 00:00:56.925
Um, I use it while I'm tutoring students,

12
00:00:57.025 --> 00:00:58.965
so I also tutor for notes.

13
00:00:59.665 --> 00:01:01.045
Uh, and I use this resource.

14
00:01:01.275 --> 00:01:03.525
It's really easy just having everything right there

15
00:01:03.525 --> 00:01:04.685
and I highly recommended it.

16
00:01:05.635 --> 00:01:08.165
Okay, as I said, we're gonna be going over you, science.

17
00:01:08.305 --> 00:01:09.325
My name is Michelle.

18
00:01:09.505 --> 00:01:11.845
Um, I'm in my second year of uni at Monash.

19
00:01:12.665 --> 00:01:16.805
So if you're gonna question, so Monash in general, uh,

20
00:01:17.055 --> 00:01:22.045
shoot me a in, I don't of need to yet.

21
00:01:23.815 --> 00:01:25.125
Maybe you're, I knows.

22
00:01:27.115 --> 00:01:30.415
So we're gonna go science.

23
00:01:32.325 --> 00:01:36.665
Um, if you haves science, I'll do best answer

24
00:01:37.815 --> 00:01:41.195
bio is talking about, um, DNA genes

25
00:01:41.215 --> 00:01:43.235
and, uh, charact characteristics

26
00:01:44.215 --> 00:01:47.995
and then segue into evolution by actual selection.

27
00:01:49.065 --> 00:01:50.365
And in character sciences,

28
00:01:50.365 --> 00:01:51.685
we're gonna talk about the atomic structure

29
00:01:51.945 --> 00:01:54.565
and how we organize stuff into table

30
00:01:55.615 --> 00:01:59.115
and how different types of chemical reactions I used

31
00:01:59.115 --> 00:02:01.915
to reduce a range of chemicals and products

32
00:02:02.255 --> 00:02:04.155
and how they occur at different rates.

33
00:02:04.415 --> 00:02:07.035
So a lot of this, just speaking from my experience

34
00:02:07.035 --> 00:02:10.015
during the VC, uh, will help you in your,

35
00:02:10.715 --> 00:02:13.215
and just remember

36
00:02:14.565 --> 00:02:16.375
expecting you guys to learn everything.

37
00:02:16.955 --> 00:02:18.095
If there are things you're not sure

38
00:02:18.095 --> 00:02:19.535
about, please lemme know.

39
00:02:19.595 --> 00:02:22.015
But also don't express yourself out to much, the whole idea

40
00:02:22.075 --> 00:02:24.655
of learning do yet before you supposed understand all this.

41
00:02:25.205 --> 00:02:28.205
Okay, let's start with bio.

42
00:02:29.135 --> 00:02:32.515
So we're gonna start with trans of factors, six,

43
00:02:32.625 --> 00:02:35.315
from one generation to the next, how

44
00:02:35.315 --> 00:02:37.195
that involves a D and gene.

45
00:02:39.375 --> 00:02:42.725
Sorry about the, um,

46
00:02:43.065 --> 00:02:47.325
but basically d is a blueprint that controls characteristics

47
00:02:47.325 --> 00:02:48.085
of organisms

48
00:02:54.155 --> 00:02:54.505
don't.

49
00:03:00.375 --> 00:03:05.235
It's a, it's a ribo sugar with a bunch

50
00:03:05.235 --> 00:03:08.915
of linkages and, um, nucleotides.

51
00:03:08.915 --> 00:03:11.585
So basically just little bits

52
00:03:11.585 --> 00:03:15.345
and pieces that some variable together

53
00:03:16.315 --> 00:03:18.645
form this big long term which

54
00:03:21.565 --> 00:03:24.275
carry the genetic material an organism.

55
00:03:24.615 --> 00:03:28.555
And its, that means that the, that we have in our cells,

56
00:03:29.485 --> 00:03:33.795
um, will be split in certain so that

57
00:03:34.545 --> 00:03:39.515
them, and that's basically how

58
00:03:40.455 --> 00:03:42.195
we get traits from our moms and dads.

59
00:03:42.195 --> 00:03:46.495
And, um, yeah, hopefully that makes sense.

60
00:03:46.635 --> 00:03:47.735
Do, lemme know if it doesn't,

61
00:03:48.465 --> 00:03:52.875
but is which means

62
00:03:52.905 --> 00:03:57.005
that there are two parallel

63
00:03:57.595 --> 00:03:59.805
that kind of twist together the same

64
00:04:01.395 --> 00:04:05.595
and has a it

65
00:04:18.375 --> 00:04:23.325
a poly means that it's a big built up long chain

66
00:04:23.505 --> 00:04:28.145
of singles, which are called nucleotides and nucleotide.

67
00:04:36.785 --> 00:04:39.365
Um, it's a special version of that that has been

68
00:04:40.635 --> 00:04:41.725
changed up a little bit.

69
00:04:41.805 --> 00:04:43.485
I believe there is one mental group

70
00:04:43.485 --> 00:04:44.805
difference, but I'm not quite sure.

71
00:04:45.185 --> 00:04:48.285
Strong. Um, and one is the four by spaces.

72
00:04:49.225 --> 00:04:53.105
So then nitrogen spaces, aine, guine,

73
00:04:53.535 --> 00:04:54.545
zine and finding.

74
00:04:55.945 --> 00:04:59.325
So Aine joins to thine

75
00:04:59.865 --> 00:05:01.805
and sine joins Toine.

76
00:05:02.185 --> 00:05:05.925
So it comes up with this, um, how am I gonna draw

77
00:05:08.535 --> 00:05:10.305
this chain?

78
00:05:10.905 --> 00:05:13.625
I dunno, that little spike there, if we had a there

79
00:05:14.285 --> 00:05:17.385
and C there, the other side of

80
00:05:18.945 --> 00:05:20.865
G there, andt there.

81
00:05:21.605 --> 00:05:23.785
Um, I hope that makes sense. If it doesn't, please do.

82
00:05:23.785 --> 00:05:25.765
Lemme know. Okay,

83
00:05:30.425 --> 00:05:32.325
so this is kind of how it looks on a

84
00:05:33.195 --> 00:05:34.605
version of what I just did.

85
00:05:35.565 --> 00:05:38.785
Um, in that we have the phosphate group doxy sugar,

86
00:05:38.915 --> 00:05:43.205
which is a five carbon sugar, which has, um,

87
00:05:44.675 --> 00:05:47.365
aous based joint to make one full nucleo.

88
00:05:47.825 --> 00:05:51.845
So we have the Aine deoxy group, the phosphate group,

89
00:05:51.845 --> 00:05:53.285
which is all linked up like this.

90
00:05:53.425 --> 00:05:56.285
And I said before that we have some variable bits

91
00:05:56.285 --> 00:05:58.005
and we have some non non-variable bits.

92
00:05:58.425 --> 00:06:00.645
The variable bits are the spaces.

93
00:06:00.695 --> 00:06:01.885
These things can be changed.

94
00:06:01.985 --> 00:06:06.295
We grinding and the non-variable

95
00:06:06.295 --> 00:06:09.535
bit phosphate.

96
00:06:10.905 --> 00:06:14.525
And I did say before that kind of,

97
00:06:15.225 --> 00:06:17.155
Um, that would've made sense.

98
00:06:17.965 --> 00:06:19.655
What that basically means is

99
00:06:19.655 --> 00:06:22.735
that the phosphate group is pointing up in one

100
00:06:22.735 --> 00:06:23.895
strand and down in the other.

101
00:06:24.705 --> 00:06:26.835
Okay. And this is kind of

102
00:06:26.835 --> 00:06:28.235
what it looks like when we start zooming

103
00:06:28.235 --> 00:06:29.235
Out. So our bases

104
00:06:29.235 --> 00:06:31.115
are turned, like are glued together,

105
00:06:31.115 --> 00:06:34.155
and then we have a winding double helix

106
00:06:34.705 --> 00:06:36.115
with the sugar phosphate backbone.

107
00:06:38.215 --> 00:06:42.965
Genes are sections of DNA within a specific sequence

108
00:06:43.065 --> 00:06:45.725
of nucleotides, um,

109
00:06:47.635 --> 00:06:50.355
it specific

110
00:06:50.355 --> 00:06:55.275
Boundaries, but have areas

111
00:06:56.405 --> 00:06:58.635
upregulate the gene, downregulate the gene,

112
00:06:59.415 --> 00:07:01.315
Um, so when to switch it off and on.

113
00:07:01.775 --> 00:07:02.995
And we also have end bit

114
00:07:03.585 --> 00:07:06.685
basically just encapsulate the one thing

115
00:07:06.685 --> 00:07:08.685
that translated into making a,

116
00:07:10.105 --> 00:07:13.125
so Genes code for a protein

117
00:07:13.305 --> 00:07:15.325
or code for the upregulation

118
00:07:15.545 --> 00:07:18.825
or deregulation of another part of D depending on

119
00:07:18.825 --> 00:07:21.745
where they're, and basically all

120
00:07:21.745 --> 00:07:22.865
of our traits to be expressed.

121
00:07:22.865 --> 00:07:27.075
The way they're, the relationship between

122
00:07:28.485 --> 00:07:30.865
CHROs is called genetics

123
00:07:31.005 --> 00:07:35.185
and it's traits

124
00:07:37.645 --> 00:07:42.305
be, um, for generations

125
00:07:44.025 --> 00:07:46.075
must get that.

126
00:07:47.075 --> 00:07:48.295
Um, but basically

127
00:07:52.965 --> 00:07:57.935
genetically different icons et

128
00:07:58.715 --> 00:08:03.025
um, and these traits come from the way

129
00:08:03.055 --> 00:08:07.105
that we have, um, all

130
00:08:07.615 --> 00:08:09.105
have bred those traits

131
00:08:09.365 --> 00:08:12.895
through generations, positive or negative.

132
00:08:13.115 --> 00:08:17.935
So devolution, but basically inheritance

133
00:08:18.845 --> 00:08:19.905
Is Basically the way

134
00:08:19.905 --> 00:08:24.825
that show themselves.

135
00:08:26.245 --> 00:08:27.985
So genotype a set

136
00:08:32.195 --> 00:08:34.825
genes themselves, which may between generations

137
00:08:34.965 --> 00:08:37.025
or being inherited within generations.

138
00:08:37.025 --> 00:08:39.305
And the phenotype is how those genes are expressed

139
00:08:39.325 --> 00:08:43.105
and how they, um, end up influencing physical appearance.

140
00:08:45.675 --> 00:08:48.375
And just for a bit context, we,

141
00:08:49.195 --> 00:08:53.255
and we'll zoom in a little bit to see a, to see a section of

142
00:08:54.285 --> 00:08:57.135
call a little bit more about pres later.

143
00:08:58.115 --> 00:08:59.615
Um, but basically

144
00:09:00.435 --> 00:09:04.335
That's kind of the big, the looking at each chromosomes.

145
00:09:04.965 --> 00:09:06.905
Um, usually 46.

146
00:09:07.785 --> 00:09:10.445
Um, and that breaks down further into normal bits of

147
00:09:11.155 --> 00:09:16.125
very wound here, um, around protein.

148
00:09:18.805 --> 00:09:20.935
Okay, so one of the first

149
00:09:27.685 --> 00:09:29.415
information color

150
00:09:33.975 --> 00:09:38.385
Specific ho It only comes into varieties, red

151
00:09:38.405 --> 00:09:43.365
and white variations in gene are referred section,

152
00:09:44.675 --> 00:09:48.355
it's section that one section

153
00:09:50.085 --> 00:09:52.025
white is

154
00:09:52.675 --> 00:09:54.665
Which allele you're gonna have and

155
00:09:54.665 --> 00:09:56.185
therefore which trait you're going to have.

156
00:09:56.495 --> 00:09:59.025
However, there's a little bit more nuance than just that

157
00:10:01.015 --> 00:10:03.465
alleles occupy the same position on

158
00:10:03.465 --> 00:10:04.905
her ous pair of chromosomes.

159
00:10:04.905 --> 00:10:06.505
But you'll notice that I have said pair.

160
00:10:06.605 --> 00:10:08.945
So just keep that in mind what happens when we have

161
00:10:09.565 --> 00:10:12.635
two different color alleles.

162
00:10:13.615 --> 00:10:14.675
But just moving on

163
00:10:14.675 --> 00:10:16.675
and talking a little bit more about position first,

164
00:10:16.815 --> 00:10:17.875
the position of the allele

165
00:10:17.875 --> 00:10:20.475
and the chromosome is referred to as a locus.

166
00:10:21.055 --> 00:10:23.835
So the locus for the fo flower color gene is

167
00:10:23.835 --> 00:10:26.635
that this position on the homologous paras.

168
00:10:27.335 --> 00:10:29.915
And it'll be slightly different depending on whether it's

169
00:10:29.915 --> 00:10:32.515
coating for purple flowers or for white flowers.

170
00:10:35.165 --> 00:10:37.945
Now a little bit more context on chromosomes

171
00:10:37.945 --> 00:10:41.215
before we go into, um, some

172
00:10:41.215 --> 00:10:42.815
of the more complex environment stuff.

173
00:10:43.485 --> 00:10:45.895
Chromosomes exist in homologous pairs.

174
00:10:46.035 --> 00:10:49.715
So that means we have two chromosomes that are, I think

175
00:10:49.715 --> 00:10:51.315
that's the same in all physical aspects.

176
00:10:51.335 --> 00:10:52.395
One comes from one parent

177
00:10:52.415 --> 00:10:54.995
and one comes from the other parent ethe.

178
00:10:55.145 --> 00:10:57.235
Each somatic cell has 23 pairs,

179
00:10:57.235 --> 00:10:59.795
which makes 46 total of chromosomes.

180
00:11:00.455 --> 00:11:03.165
The pairs of risomes, uh,

181
00:11:03.555 --> 00:11:05.845
look a little bit like this if we were to type them all out.

182
00:11:05.865 --> 00:11:08.405
So one of the red, one of the red from lum, one

183
00:11:08.405 --> 00:11:10.925
of red from dad from of purple lum, one of purple,

184
00:11:11.385 --> 00:11:13.405
yellow, yellow from dead.

185
00:11:14.215 --> 00:11:15.835
Um, and so on like that.

186
00:11:17.545 --> 00:11:19.165
And the structure of the

187
00:11:19.165 --> 00:11:20.725
chromosome is a little bit like this.

188
00:11:20.785 --> 00:11:25.085
So we have, um, one chromosome here and one here,

189
00:11:25.085 --> 00:11:27.445
and they're joined together by the central.

190
00:11:28.745 --> 00:11:32.645
Uh, more specifically there's a kine, you don't need

191
00:11:32.645 --> 00:11:34.085
to know the specific information.

192
00:11:35.215 --> 00:11:39.865
Um, but this,

193
00:11:42.615 --> 00:11:46.515
okay, so this too much,

194
00:11:48.375 --> 00:11:50.755
the blue chromosome, it's on its belly up.

195
00:11:51.055 --> 00:11:52.875
Um, and it's connected.

196
00:11:53.995 --> 00:11:57.565
It's two legs together via the same, which is connected

197
00:11:57.565 --> 00:12:01.585
to the kine, which is where the two specific, um,

198
00:12:02.185 --> 00:12:03.305
cystic chromosomes made up.

199
00:12:03.335 --> 00:12:04.505
Hopefully that makes sense.

200
00:12:04.805 --> 00:12:08.145
The two legs of each chromosome are called cytochrome.

201
00:12:08.315 --> 00:12:10.785
Sorry, if you can hear my cat just meowing something.

202
00:12:12.035 --> 00:12:14.735
Um, she might come over later for the end.

203
00:12:15.115 --> 00:12:18.655
Um, medicine on biology anyway,

204
00:12:19.995 --> 00:12:23.455
so you may have heard the words myosis, um,

205
00:12:23.955 --> 00:12:25.575
and mitosis before,

206
00:12:26.665 --> 00:12:28.205
but they're basically talking about

207
00:12:28.265 --> 00:12:31.525
how our chromosomes are able to split in such a

208
00:12:32.145 --> 00:12:35.485
way from this really quite complex structure into something

209
00:12:35.485 --> 00:12:36.565
that can be inherited.

210
00:12:37.915 --> 00:12:42.095
So Osis produces four genetically different cells from one,

211
00:12:42.475 --> 00:12:45.335
uh, specific cell of adult.

212
00:12:46.305 --> 00:12:48.745
Um, and these, um,

213
00:12:48.935 --> 00:12:52.745
four genetically different cells have 23 chromosomes each.

214
00:12:53.615 --> 00:12:56.155
All of our cells in our body, the vast majority

215
00:12:56.155 --> 00:12:58.475
of them at the moment have, are deployed.

216
00:12:58.495 --> 00:13:00.755
So they have a set of chromosomes on one side

217
00:13:00.755 --> 00:13:02.635
of their family and they set chromosomes from the other,

218
00:13:03.425 --> 00:13:08.295
whereas the cells that are in the final stage

219
00:13:08.315 --> 00:13:10.415
of miosis are described as heid.

220
00:13:12.005 --> 00:13:14.945
Now genetic variation is achieved via this process

221
00:13:14.975 --> 00:13:16.985
because it's quite complex.

222
00:13:18.265 --> 00:13:21.445
You'll notice that you are not a complete exact copy

223
00:13:21.505 --> 00:13:23.485
of your mom or your dad or half of one

224
00:13:23.485 --> 00:13:26.645
and half of the other, or like a quarter of one grandparent,

225
00:13:26.725 --> 00:13:27.645
a quarter of the other, a quarter

226
00:13:27.645 --> 00:13:28.765
of the other and quarter of the other.

227
00:13:29.395 --> 00:13:31.645
It's a little bit more mixed up like that.

228
00:13:31.905 --> 00:13:35.525
Um, you're gonna have slightly different traits.

229
00:13:35.705 --> 00:13:37.325
You have been ill

230
00:13:51.365 --> 00:13:52.345
in scale.

231
00:13:52.725 --> 00:13:57.585
So crossing over refers to when the two

232
00:13:59.475 --> 00:14:03.255
are able to switch, get information

233
00:14:07.325 --> 00:14:12.285
currently, um, which means that we might get one's

234
00:14:13.435 --> 00:14:15.045
ones and vice versa.

235
00:14:15.745 --> 00:14:18.445
And then the which is when

236
00:14:27.455 --> 00:14:30.635
for example, had more crossing over information

237
00:14:31.255 --> 00:14:35.155
and more um, paternal chromosomes.

238
00:14:35.215 --> 00:14:37.515
In meta phase, I get more information

239
00:14:37.745 --> 00:14:39.035
from clock than would by.

240
00:14:40.095 --> 00:14:41.575
I hope that makes sense. Please do ask

241
00:14:41.575 --> 00:14:42.655
me if you do questions.

242
00:14:43.765 --> 00:14:47.325
Okay, so this is a little bit more a visual representation

243
00:14:47.465 --> 00:14:52.165
of what's going on there and

244
00:14:52.465 --> 00:14:56.125
expand out tic crossing

245
00:14:57.585 --> 00:14:57.805
and

246
00:15:09.145 --> 00:15:13.555
is that we have a very odd independent mix of blue

247
00:15:13.655 --> 00:15:15.955
and red in each of these nucle

248
00:15:16.735 --> 00:15:19.075
or um, each of these products miosis.

249
00:15:19.255 --> 00:15:23.515
And that's gonna is that this variation in every child that

250
00:15:24.265 --> 00:15:27.675
have, so you took a sample of my,

251
00:15:29.795 --> 00:15:32.985
I have very, very, very different looking.

252
00:15:34.145 --> 00:15:38.965
I hope that makes sense. Okay, fertilization is the in

253
00:15:41.525 --> 00:15:43.935
oid cell and

254
00:15:46.315 --> 00:15:49.485
the correct number chromosomes only one

255
00:16:09.505 --> 00:16:13.125
are specific interesting cases where um,

256
00:16:18.085 --> 00:16:22.765
I believe I has been a situation which

257
00:16:24.125 --> 00:16:29.025
no and

258
00:16:29.335 --> 00:16:31.425
very interesting that happen when the

259
00:16:31.425 --> 00:16:32.505
human body designated things.

260
00:16:33.585 --> 00:16:35.525
Um, anyway, so when this

261
00:16:37.745 --> 00:16:39.205
oid which rise

262
00:16:54.715 --> 00:16:58.135
now it's very important that do produce varying

263
00:16:59.595 --> 00:17:00.535
and that is because

264
00:17:06.695 --> 00:17:09.805
bunch let's humans

265
00:17:10.595 --> 00:17:14.565
have variation, something climate change is happening,

266
00:17:14.755 --> 00:17:15.885
happening, um,

267
00:17:16.305 --> 00:17:19.325
and none of us are better at, um,

268
00:17:21.745 --> 00:17:22.985
fighting infection than anyone else.

269
00:17:23.685 --> 00:17:27.875
Um, we're not going to have a group of people

270
00:17:27.875 --> 00:17:31.775
that are more primed to survive than any other group.

271
00:17:32.425 --> 00:17:34.405
So climate change happens,

272
00:17:35.785 --> 00:17:38.915
mosquito populations increase always.

273
00:17:39.495 --> 00:17:42.195
So we might have some malaria resistant individuals in the

274
00:17:42.195 --> 00:17:43.235
population just naturally

275
00:17:44.105 --> 00:17:45.685
and they're gonna be more likely to survive.

276
00:17:46.315 --> 00:17:50.205
Help the human race if we have

277
00:17:50.205 --> 00:17:51.965
variation, everyone's kind of stuff.

278
00:17:52.865 --> 00:17:57.555
Hope that makes sense. Variation means changes,

279
00:18:01.935 --> 00:18:05.465
this what be on

280
00:18:05.885 --> 00:18:10.235
before quickly talk about patterns of inheritance

281
00:18:10.295 --> 00:18:12.595
and dominant and recessive characteristics.

282
00:18:13.135 --> 00:18:16.155
So like I said before, P plant gonna either be red or white.

283
00:18:16.875 --> 00:18:20.775
The allele, so the P is capital R, the allele

284
00:18:20.795 --> 00:18:24.415
for the white P plant can be represented by w Um, w

285
00:18:25.115 --> 00:18:26.775
if you've done a little bit of genetic study

286
00:18:26.775 --> 00:18:29.055
before, you probably already know what this means,

287
00:18:30.415 --> 00:18:32.515
but I'm gonna explain it quickly.

288
00:18:33.985 --> 00:18:38.495
Um, basically red is

289
00:18:38.495 --> 00:18:39.695
gonna overtake white.

290
00:18:39.795 --> 00:18:42.335
So if someone gets a red allele

291
00:18:42.355 --> 00:18:45.855
and all dominant, so we call that dominant allele.

292
00:18:46.115 --> 00:18:49.695
And um, moving on here.

293
00:18:50.975 --> 00:18:55.425
When an organism has two copies of the same ed's say

294
00:18:55.935 --> 00:19:00.075
have um, blue

295
00:19:00.865 --> 00:19:01.155
eyes,

296
00:19:06.895 --> 00:19:09.595
an organism has two different all it's called heterozygous.

297
00:19:09.615 --> 00:19:12.435
So let's just say dad has brown eyes, has blue eyes,

298
00:19:12.585 --> 00:19:13.915
baby gets a brown and blue.

299
00:19:14.615 --> 00:19:16.355
Um, and that's heterozygous.

300
00:19:16.375 --> 00:19:18.275
So it has two different alleles

301
00:19:18.275 --> 00:19:19.795
and it's gonna end up having brown eyes.

302
00:19:20.585 --> 00:19:24.125
Um, because the brown eye trait is done,

303
00:19:25.275 --> 00:19:27.905
there is a lot more traits than color than just

304
00:19:27.905 --> 00:19:29.635
brown, blue and green.

305
00:19:29.855 --> 00:19:31.475
By the way, it's a little bit more complex.

306
00:19:32.095 --> 00:19:33.435
Um, if you're interested in reading,

307
00:19:33.435 --> 00:19:35.755
there are a bunch ofs involved and I can send you a paper.

308
00:19:36.705 --> 00:19:40.395
Okay? Predicting simple ratios of offing,

309
00:19:40.395 --> 00:19:41.475
genotype, and phenotype.

310
00:19:41.475 --> 00:19:43.995
This is when it starts to become a little bit more

311
00:19:44.575 --> 00:19:48.875
we can use a bit of to predict, um, might look like what?

312
00:19:49.735 --> 00:19:52.795
So a plant breeder has a pure breeding red pea plant

313
00:19:52.855 --> 00:19:54.755
and a pure breeding white pea plant.

314
00:19:55.595 --> 00:19:57.875
A customer orders pea plants

315
00:19:57.935 --> 00:20:00.115
but wants to know what color the offspring will be.

316
00:20:01.045 --> 00:20:03.305
How does plant breeder color offspring?

317
00:20:04.225 --> 00:20:08.685
So the genotype, the pure red is capital R, capital r,

318
00:20:08.685 --> 00:20:11.965
whereas the of purebred white plant is, um,

319
00:20:12.695 --> 00:20:14.605
lower lower.

320
00:20:17.715 --> 00:20:19.295
So breeding the

321
00:20:19.715 --> 00:20:24.355
and producing offspring means that, well,

322
00:20:24.355 --> 00:20:26.915
because the trait is dominant of the white trait,

323
00:20:27.605 --> 00:20:32.515
every single offspring is gonna receive one R allele

324
00:20:32.575 --> 00:20:33.955
and one allele.

325
00:20:35.885 --> 00:20:37.055
Traited recessive

326
00:20:42.505 --> 00:20:44.535
means end up being read.

327
00:20:45.695 --> 00:20:47.925
So every single one of the offsprings gonna look like this

328
00:20:47.925 --> 00:20:49.845
because it's got a red gene and the white

329
00:20:49.985 --> 00:20:51.125
and the red is dominant.

330
00:20:51.745 --> 00:20:55.455
So the gene, that's one parent versus

331
00:20:57.465 --> 00:21:01.695
study, it's gonna make red.

332
00:21:03.175 --> 00:21:07.025
Okay? Now I'm gonna get you guys to quickly practice that.

333
00:21:10.425 --> 00:21:14.165
So in every case, if I get the one of the capital R alleles

334
00:21:16.695 --> 00:21:20.925
and a lowercase W all

335
00:21:20.925 --> 00:21:23.925
of them are gonna be capital R, lowercase w like this.

336
00:21:23.925 --> 00:21:24.965
So go all going to be the same.

337
00:21:24.985 --> 00:21:27.755
I'm gonna see if I can draw with my finger, um,

338
00:21:27.755 --> 00:21:29.595
because the mass is is

339
00:21:31.505 --> 00:21:35.225
a little bit, a little bit weird.

340
00:21:36.935 --> 00:21:37.635
Hey, there we go.

341
00:21:43.395 --> 00:21:44.845
Okay, fantastic.

342
00:21:45.735 --> 00:21:47.875
So everything's gonna be the same if we have two pure

343
00:21:48.155 --> 00:21:48.555
breeding plants,

344
00:21:54.035 --> 00:21:57.635
recessive traits aren't always gonna be expressed.

345
00:21:58.055 --> 00:22:02.115
So let's just get this example of that plant there.

346
00:22:02.375 --> 00:22:04.515
Um, one of the parents of the plant,

347
00:22:04.775 --> 00:22:06.315
the little baby P plants

348
00:22:07.205 --> 00:22:09.825
was had two lowercase sub alleles.

349
00:22:10.905 --> 00:22:15.685
So even though each child plant got a lowercase sub allele,

350
00:22:16.195 --> 00:22:17.405
none of them are gonna be white,

351
00:22:17.405 --> 00:22:18.725
but they're all going to have

352
00:22:18.725 --> 00:22:20.365
that allele hidden in their genes.

353
00:22:21.045 --> 00:22:22.625
So if they end up, um,

354
00:22:24.215 --> 00:22:28.275
having their own offspring, they might end up having a gene

355
00:22:29.175 --> 00:22:31.755
in their offspring that is low

356
00:22:32.175 --> 00:22:33.795
and ends up having white phenotype.

357
00:22:34.255 --> 00:22:36.845
So these um,

358
00:22:37.335 --> 00:22:39.805
phenotypes are sometimes able to skip a generation.

359
00:22:39.805 --> 00:22:41.165
That's why um,

360
00:22:41.595 --> 00:22:44.005
some parents might get a surprise when they break brown eyes

361
00:22:44.025 --> 00:22:45.725
and they blue eyes or something like that.

362
00:22:47.175 --> 00:22:50.925
Um, squares, uh, these

363
00:22:52.395 --> 00:22:53.925
with you guys just now, uh,

364
00:22:53.925 --> 00:22:57.525
and they're useful for helping us determine the genotype

365
00:22:57.725 --> 00:23:01.265
of the offspring, um, and therefore the phenotypic ratio.

366
00:23:01.325 --> 00:23:05.065
So what's most likely to happen, um, if we were

367
00:23:05.065 --> 00:23:06.625
to have one parent and another parent

368
00:23:06.685 --> 00:23:07.985
and knew their alleles?

369
00:23:09.195 --> 00:23:13.515
Okay, okay, we want to know the phenotypic

370
00:23:13.515 --> 00:23:16.075
and genotypic ratio of these offspring.

371
00:23:16.135 --> 00:23:19.195
So F1 meaning, uh, generation one.

372
00:23:19.255 --> 00:23:23.235
So we have two rws, so if it was r

373
00:23:23.235 --> 00:23:28.005
and r reading, we'd have capital RR that would be red

374
00:23:29.995 --> 00:23:34.495
if it was R and would be also red.

375
00:23:35.845 --> 00:23:37.015
Same here.

376
00:23:46.025 --> 00:23:47.725
So quarter gonna be

377
00:23:51.155 --> 00:23:53.135
one is gonna be RW

378
00:23:53.515 --> 00:23:57.405
and they're gonna be, it's gonna be three

379
00:23:59.285 --> 00:24:01.385
and one quarter is gonna be white.

380
00:24:01.755 --> 00:24:04.515
White or just white.

381
00:24:09.475 --> 00:24:14.355
Okay. Oh, that got cut off. Um, sorry.

382
00:24:18.125 --> 00:24:20.215
Okay, I hope that makes sense. Please do.

383
00:24:20.215 --> 00:24:21.255
Lemme know if it doesn't.

384
00:24:22.055 --> 00:24:26.775
Um, gonna one easiest

385
00:24:27.675 --> 00:24:32.335
for you to a bit of the math surrounding, um, genetics.

386
00:24:32.555 --> 00:24:36.695
So if you do have, um,

387
00:24:37.115 --> 00:24:39.295
and just give it another go yourself

388
00:24:39.805 --> 00:24:44.195
with these characteristics, consider which,

389
00:24:44.665 --> 00:24:49.275
what percentage of offspring of these two um, is gonna be

390
00:25:11.875 --> 00:25:14.045
soly, you'll

391
00:25:18.275 --> 00:25:22.745
WW ww

392
00:25:23.825 --> 00:25:23.945
W

393
00:25:29.095 --> 00:25:33.805
means that it's gonna be what Please do.

394
00:25:33.805 --> 00:25:34.885
Lemme know if you have any questions.

395
00:25:34.885 --> 00:25:36.045
Again, I know I keep saying it,

396
00:25:36.045 --> 00:25:38.245
but I just feel bad that I'm like pre-recording

397
00:25:38.245 --> 00:25:39.325
the lecture just sitting here.

398
00:25:39.975 --> 00:25:43.075
So like have no idea if I'm actually making sense. Okay.

399
00:25:44.155 --> 00:25:47.995
Mutations are changes in that can happen just randomly.

400
00:25:48.305 --> 00:25:50.275
There's a, like, there's,

401
00:25:50.355 --> 00:25:52.395
I believe there's been some research done that shows

402
00:25:52.395 --> 00:25:54.355
that there is like a satin of mutations

403
00:25:54.355 --> 00:25:58.735
that happens every X amount of checks, um, that the D does

404
00:25:58.735 --> 00:25:59.815
before it makes in detail.

405
00:26:00.615 --> 00:26:02.875
Um, they can either occur spontaneously,

406
00:26:03.105 --> 00:26:04.875
they can just be a mistake that the cell made

407
00:26:05.295 --> 00:26:07.475
or it can be due to an error in cell division.

408
00:26:07.615 --> 00:26:11.025
So, um, sorry,

409
00:26:12.345 --> 00:26:13.965
the spontaneous bonds occur when

410
00:26:13.965 --> 00:26:15.165
there's an error in cell division.

411
00:26:15.185 --> 00:26:17.125
So when the cells makes a mistake, it doesn't know.

412
00:26:17.895 --> 00:26:20.475
Um, but they can also be non spontaneous.

413
00:26:20.475 --> 00:26:22.515
So when we're exposed to a toxin, um,

414
00:26:22.655 --> 00:26:26.755
or something that basically any carcinogen that you at is

415
00:26:27.675 --> 00:26:30.805
generally referring to the fact that'll make changes to DNA,

416
00:26:31.505 --> 00:26:35.525
um, and or, or has the potential to make changes to DNA

417
00:26:35.905 --> 00:26:38.925
and to mutations that we don't really understand.

418
00:26:38.925 --> 00:26:43.525
Or oftentimes these mutation are fixed

419
00:26:43.545 --> 00:26:45.245
by the cell, but sometimes they're not.

420
00:26:45.465 --> 00:26:48.565
So the cell will do multiple checks of the DNA

421
00:26:48.565 --> 00:26:50.805
before it may be this way into this harm, but if it's not,

422
00:26:51.405 --> 00:26:53.025
and I believe there is a certain amount

423
00:26:53.025 --> 00:26:55.655
of time specifically it doesn't, um,

424
00:26:55.915 --> 00:26:59.255
it can have no effect could be harmful or beneficial.

425
00:26:59.355 --> 00:27:01.975
And that's how we have some of our evolved traits.

426
00:27:02.435 --> 00:27:04.655
Uh, we have a group of people with the same mutation,

427
00:27:05.465 --> 00:27:08.095
which is beneficial to their survival in a new environment

428
00:27:08.155 --> 00:27:10.135
and they gonna evolve to become the new species.

429
00:27:11.065 --> 00:27:13.495
We'll go over a bit more of evolution later though.

430
00:27:15.335 --> 00:27:20.255
Okay, 10,000 years ago all humans had brown eyes, um,

431
00:27:20.315 --> 00:27:24.415
but uh, just a random mutation produced on allele

432
00:27:24.415 --> 00:27:27.055
for blue collar eyes and it was likely to be spontaneous.

433
00:27:27.055 --> 00:27:28.895
We don't actually know. Um,

434
00:27:30.775 --> 00:27:34.235
but no one's kind of figured out anything that could have

435
00:27:34.905 --> 00:27:37.445
genuinely made that big a change.

436
00:27:38.035 --> 00:27:42.625
Just like as a cast, not even as a carcinogen, just

437
00:27:42.625 --> 00:27:45.425
as like a, something thats n changes.

438
00:27:46.485 --> 00:27:49.795
Um, but obviously that wasn't harmful

439
00:27:50.055 --> 00:27:53.595
and generations humans

440
00:27:57.435 --> 00:28:01.355
mutations death, cancer, cancer,

441
00:28:02.405 --> 00:28:04.185
um, or just other mutations.

442
00:28:04.605 --> 00:28:08.325
Uh, but the issue is that oftentimes not the issue,

443
00:28:08.325 --> 00:28:12.285
just the differences that these mutations don't often occur.

444
00:28:13.145 --> 00:28:16.435
Just like while the, while a fetus is developing,

445
00:28:16.825 --> 00:28:21.635
they generally occur like, um, to Toba thing for six hours.

446
00:28:22.415 --> 00:28:25.395
Um, I'd be causing damage to my skin cells, not to my ex.

447
00:28:25.975 --> 00:28:27.355
So it's not gonna be my babies

448
00:28:27.975 --> 00:28:31.515
or my theoretical babies that have like this change.

449
00:28:31.625 --> 00:28:33.515
It's gonna be my cells, I'm gonna,

450
00:28:36.345 --> 00:28:37.475
ends gonna be passed down.

451
00:28:37.545 --> 00:28:41.255
It's not gonna be affected by evolution. Okay?

452
00:28:41.545 --> 00:28:45.375
Carcinogen are chemicals that cause cancer, um, such

453
00:28:45.375 --> 00:28:46.415
as cigarette smoke.

454
00:28:46.915 --> 00:28:48.915
Um, and these ones

455
00:28:49.645 --> 00:28:53.185
are basically just making small minute changes,

456
00:28:54.115 --> 00:28:56.005
more potential changes to your cells,

457
00:28:56.005 --> 00:28:57.805
which kind causing cancer as your

458
00:28:58.495 --> 00:29:00.365
begin dividing outta control.

459
00:29:01.675 --> 00:29:06.245
Okay? Mutations can also involve changes in

460
00:29:06.245 --> 00:29:10.135
segments and chromosomes, which larger usually,

461
00:29:11.155 --> 00:29:14.255
um, single chromosome mutation include deletion,

462
00:29:14.255 --> 00:29:18.405
duplication, usually everything that

463
00:29:22.135 --> 00:29:25.875
we'll flip

464
00:29:32.855 --> 00:29:34.195
we missing

465
00:29:40.980 --> 00:29:41.380
on another.

466
00:29:41.635 --> 00:29:42.885
Generally that's not harmful

467
00:29:43.145 --> 00:29:44.805
and the same dose of translocation

468
00:29:44.835 --> 00:29:45.845
when they switch together.

469
00:29:47.175 --> 00:29:51.395
Okay? Okay.

470
00:29:52.465 --> 00:29:54.155
Evolution is the next subject

471
00:29:54.225 --> 00:29:58.305
that we're quickly, okay.

472
00:30:00.125 --> 00:30:03.925
Um, but basically the main concept

473
00:30:05.645 --> 00:30:07.645
E is natural selection.

474
00:30:08.265 --> 00:30:12.965
So the idea that there's variation within a population, um,

475
00:30:13.695 --> 00:30:15.405
those populations get isolated.

476
00:30:15.825 --> 00:30:18.515
Um, and s goes, um,

477
00:30:18.985 --> 00:30:23.635
variation is when there is a difference in genotype

478
00:30:23.755 --> 00:30:25.675
that exists within a second population.

479
00:30:26.565 --> 00:30:30.115
These may or may not translate to a change in phenotypes

480
00:30:30.115 --> 00:30:34.525
or the way, um, a way that they, sorry,

481
00:30:35.085 --> 00:30:39.365
a way that the two animals are physically different.

482
00:30:40.465 --> 00:30:42.845
If a group within a population is isolated

483
00:30:43.185 --> 00:30:44.765
for a long enough period of time

484
00:30:44.865 --> 00:30:47.685
and there's no migration, those genotypes

485
00:30:47.685 --> 00:30:50.825
and phenotypes, um, compound

486
00:30:50.845 --> 00:30:55.665
and compound in such a way that the new population is

487
00:30:56.585 --> 00:31:00.225
dependent on the way the variations affected them.

488
00:31:00.765 --> 00:31:01.985
And there was that isolation

489
00:31:02.925 --> 00:31:06.785
and suddenly it created two completely separate species.

490
00:31:07.415 --> 00:31:08.825
This is called speciation.

491
00:31:12.335 --> 00:31:14.715
So this is a bit of a visual example of this

492
00:31:15.765 --> 00:31:18.985
in which we have separated just randomly this

493
00:31:18.985 --> 00:31:20.065
population of bugs.

494
00:31:21.015 --> 00:31:23.235
And as those bugs have gone through their lives

495
00:31:23.295 --> 00:31:26.635
and reproduced and created new bugs, um, we've kind

496
00:31:26.635 --> 00:31:28.355
of changed the coloring, uh,

497
00:31:28.495 --> 00:31:31.315
on those bugs based on just the environments they were

498
00:31:31.315 --> 00:31:34.035
exposed to, the variation, the selection pressures.

499
00:31:34.655 --> 00:31:38.315
And we've now ended up with green, a group of green bugs

500
00:31:38.315 --> 00:31:41.875
and a group of brown bugs who are now unable to breed

501
00:31:42.415 --> 00:31:44.315
and are therefore separate species.

502
00:31:46.355 --> 00:31:50.385
Okay? So a, the definition

503
00:31:50.645 --> 00:31:54.665
of a species is a group within any two members can,

504
00:31:54.845 --> 00:31:58.675
or any two members, um, any two

505
00:31:59.235 --> 00:32:01.435
fer members can create viable offspring.

506
00:32:02.325 --> 00:32:07.295
So in this case, two like,

507
00:32:07.295 --> 00:32:08.455
uh, one of the brown beetles

508
00:32:08.455 --> 00:32:11.215
and one of the green beetles could not reproduce

509
00:32:11.235 --> 00:32:12.855
and produce viable offspring.

510
00:32:12.855 --> 00:32:14.615
And viable offspring refers to the fact that

511
00:32:14.615 --> 00:32:18.055
that offspring itself is able to create offspring.

512
00:32:18.595 --> 00:32:20.615
You may have seen like on like TikTok

513
00:32:20.615 --> 00:32:23.975
or something, um, when donkeys,

514
00:32:24.155 --> 00:32:28.445
and I'm not sure exactly

515
00:32:28.965 --> 00:32:33.415
I like, like oh i's

516
00:32:34.875 --> 00:32:36.575
I'm trying I'm example.

517
00:32:39.385 --> 00:32:42.645
Um, but it's when two different species like are able

518
00:32:42.665 --> 00:32:43.805
to have an offspring,

519
00:32:43.805 --> 00:32:47.205
but that offspring itself cannot have offspring of its own.

520
00:32:47.745 --> 00:32:49.845
So therefore it's not considered viable offspring

521
00:32:49.845 --> 00:32:51.485
and they're still considered two separate species.

522
00:32:52.605 --> 00:32:57.415
Okay? Traits can be natural or artificial.

523
00:32:57.415 --> 00:33:01.095
Natural selection is what happens in your general evolution.

524
00:33:01.435 --> 00:33:03.335
So an individual survives

525
00:33:03.335 --> 00:33:05.695
and reproduces in a given environment

526
00:33:05.795 --> 00:33:07.335
as employed by its phenotype.

527
00:33:07.595 --> 00:33:11.375
So in an advice where we're being punted by things

528
00:33:11.375 --> 00:33:13.175
that can run really fast, if we can run really fast

529
00:33:13.275 --> 00:33:14.375
or if we can hide

530
00:33:14.435 --> 00:33:18.055
or if we have phenotype phenotypical characteristics

531
00:33:18.055 --> 00:33:20.575
that are able to assistance in living in those conditions,

532
00:33:21.555 --> 00:33:24.215
we are more likely to survive and therefore reproduce.

533
00:33:25.455 --> 00:33:30.255
So therefore, um, that's, well people

534
00:33:30.275 --> 00:33:31.855
who have those characteristics of being fast

535
00:33:31.855 --> 00:33:33.535
and good at hiding are going to reproduce.

536
00:33:33.535 --> 00:33:36.375
And babies who are good at like, who are fast

537
00:33:36.495 --> 00:33:39.975
and good at hiding and that's gonna go on and go on

538
00:33:39.975 --> 00:33:42.375
and become the norm, that's what natural selection is.

539
00:33:42.815 --> 00:33:45.295
Artificial selection is called selective breeding.

540
00:33:45.355 --> 00:33:49.335
In other contexts we choose individuals

541
00:33:49.355 --> 00:33:51.695
to breed based on the desire phenotypical traits.

542
00:33:51.755 --> 00:33:53.095
So not necessarily traits

543
00:33:53.095 --> 00:33:55.135
that are gonna help the animals survive in the wild,

544
00:33:55.755 --> 00:33:59.655
but traits that we just choose because that is what we want.

545
00:34:00.475 --> 00:34:05.175
Um, kind of messing with the like the way they naturally,

546
00:34:05.475 --> 00:34:07.855
the species naturally is in its own environment.

547
00:34:08.915 --> 00:34:13.295
Okay? Corn is a really good example of this.

548
00:34:13.395 --> 00:34:16.225
So we

549
00:34:17.895 --> 00:34:21.525
originally started, um, with wild grain

550
00:34:21.905 --> 00:34:25.565
and bred out the grain that didn't produce enough grains.

551
00:34:26.305 --> 00:34:28.645
And slowly again and over again

552
00:34:28.645 --> 00:34:32.105
and over again, the largest, most, um,

553
00:34:32.275 --> 00:34:36.705
nutritious plants were bred together to create this

554
00:34:37.895 --> 00:34:38.955
modern corn,

555
00:34:39.445 --> 00:34:42.035
which is basically just this grain plant which has been

556
00:34:42.495 --> 00:34:45.835
pushed to grow by having the biggest

557
00:34:46.905 --> 00:34:50.115
Australia, the biggest, this was the norm

558
00:34:53.745 --> 00:34:56.855
and a very like interesting little,

559
00:34:58.575 --> 00:35:03.315
I guess little um, nuance that you have when you have,

560
00:35:03.315 --> 00:35:04.915
you're considering evolution is bio.

561
00:35:05.815 --> 00:35:09.755
So when we are to officially select I guess dogs

562
00:35:09.815 --> 00:35:13.115
for greeting, we slowly create a scenario in which every

563
00:35:13.115 --> 00:35:15.035
single dog is phenotypically the same.

564
00:35:15.735 --> 00:35:19.035
So if you think about like, um, sausage shocks,

565
00:35:19.035 --> 00:35:21.475
they all have their characteristics of being long

566
00:35:21.475 --> 00:35:24.315
and like thin and looking like sausages.

567
00:35:24.585 --> 00:35:25.675
There's no longer need.

568
00:35:27.535 --> 00:35:31.835
Um, and a lack of biodiversity means

569
00:35:32.785 --> 00:35:34.555
that we don't have.

570
00:35:38.545 --> 00:35:43.325
However, overall on a large scale, evolution has meant

571
00:35:43.325 --> 00:35:44.685
that different species are produced

572
00:35:44.685 --> 00:35:46.045
that can live in different environments

573
00:35:46.585 --> 00:35:48.165
and are able to help each other

574
00:35:48.745 --> 00:35:52.745
and form this really nice ecosystem, uh, which

575
00:35:53.445 --> 00:35:57.225
by diversity probably at quite a high humans

576
00:35:57.225 --> 00:35:58.785
came just everything.

577
00:35:59.765 --> 00:36:03.345
So evolution is facilitated by isolation, selection,

578
00:36:03.345 --> 00:36:05.955
speciation, okay?

579
00:36:07.645 --> 00:36:10.015
Greater higher diversity ensures

580
00:36:10.015 --> 00:36:11.575
greater stability of an ecosystem.

581
00:36:11.835 --> 00:36:13.455
So if we have animals that can look

582
00:36:13.455 --> 00:36:15.695
after each part ecosystem, everything kind

583
00:36:15.695 --> 00:36:16.855
of works in tandem.

584
00:36:17.865 --> 00:36:19.655
Coral reefs and rainforests have

585
00:36:19.655 --> 00:36:20.975
incredibly rich biodiversity.

586
00:36:21.235 --> 00:36:23.895
So on the floor of the ocean island, the floor

587
00:36:23.895 --> 00:36:25.295
of the forest, there'll be organisms

588
00:36:25.295 --> 00:36:26.615
that help keep that stuff running.

589
00:36:26.795 --> 00:36:29.175
And up here there'll be stuff that helps that stuff run.

590
00:36:29.995 --> 00:36:32.775
And without any system, any part of that system,

591
00:36:32.775 --> 00:36:34.255
it all begins to break down, which is why

592
00:36:34.565 --> 00:36:36.255
diversity is so important.

593
00:36:37.035 --> 00:36:41.795
We have each system in nature taken care of by a group

594
00:36:41.795 --> 00:36:44.955
of organisms that are made like who have evolved

595
00:36:45.215 --> 00:36:46.875
to take care of that part of nature.

596
00:36:50.795 --> 00:36:55.235
Selection pressures that influence how organism

597
00:36:56.195 --> 00:36:57.635
survives in its environment

598
00:36:57.635 --> 00:37:01.915
and reproduces it can either be biotic or so biotic.

599
00:37:01.915 --> 00:37:04.635
Influences are the influences of organisms.

600
00:37:05.185 --> 00:37:09.595
Example, influences

601
00:37:09.985 --> 00:37:13.675
influence itself difficult for animals.

602
00:37:14.385 --> 00:37:16.455
Animals. An example of this could be temperature.

603
00:37:17.495 --> 00:37:21.735
So I should say my example from

604
00:37:22.235 --> 00:37:25.455
of like having runs means

605
00:37:28.805 --> 00:37:32.735
whereas raining, more being colder,

606
00:37:33.515 --> 00:37:36.015
people who are more suited to an environment would flourish,

607
00:37:36.895 --> 00:37:39.715
um, and people who were not good at dealing

608
00:37:39.985 --> 00:37:43.755
with cold weather would be less likely to produce fiber.

609
00:37:44.975 --> 00:37:47.795
So that's how evolution works with election pressure

610
00:37:49.875 --> 00:37:53.895
In natural selection, um, the animals tend to,

611
00:37:54.555 --> 00:37:55.735
or the organisms tend

612
00:37:55.735 --> 00:37:58.815
to move towards phenotypical characteristics best suited

613
00:37:58.815 --> 00:38:00.015
to the nature occupy.

614
00:38:00.695 --> 00:38:03.515
And that means they're more likely to survive reproduce and

615
00:38:03.515 --> 00:38:08.395
therefore they're described as they're most to

616
00:38:09.695 --> 00:38:11.995
be, to get through these environmental changes than are

617
00:38:11.995 --> 00:38:13.795
happening for them and

618
00:38:13.945 --> 00:38:18.195
therefore be able to get through, um, reproduction

619
00:38:18.695 --> 00:38:22.435
and basically move their gene into the next generation.

620
00:38:23.095 --> 00:38:25.705
However, artificial selection doesn't really have

621
00:38:26.335 --> 00:38:27.665
genetic fitness in mind.

622
00:38:27.925 --> 00:38:31.145
It has phenotypical appearance in mind.

623
00:38:32.075 --> 00:38:35.245
Um, and these characteristics while desirable for,

624
00:38:35.535 --> 00:38:38.805
might adversely affect the organisms.

625
00:38:38.975 --> 00:38:40.685
Faces often have respiratory issues

626
00:38:40.985 --> 00:38:43.485
and if they're in the wild,

627
00:38:43.845 --> 00:38:45.605
honestly they probably wouldn't survive that long.

628
00:38:45.825 --> 00:38:50.365
And faces or in general would be selected for.

629
00:38:51.085 --> 00:38:52.245
I hope that makes.

630
00:38:55.635 --> 00:38:59.615
So we've previously that the phenotype of the is how the

631
00:39:00.215 --> 00:39:03.375
s phenotype environment, um, are interacting

632
00:39:04.075 --> 00:39:08.365
to produce physical characteristics, natural death

633
00:39:09.195 --> 00:39:10.835
phenotype and

634
00:39:11.935 --> 00:39:12.155
or

635
00:39:17.025 --> 00:39:20.485
okay, this is kind of a diagram.

636
00:39:21.235 --> 00:39:25.305
Submiss variation, there's an variation in population.

637
00:39:26.215 --> 00:39:29.645
Ecosystems are

638
00:39:32.405 --> 00:39:35.845
selection is when more individual greater

639
00:39:35.845 --> 00:39:38.205
or adapt to the environment, the more likely to survive.

640
00:39:38.815 --> 00:39:41.325
Those less characteristics are less likely.

641
00:39:41.425 --> 00:39:46.015
So in this the and

642
00:39:46.405 --> 00:39:49.375
tion individuals are,

643
00:39:49.955 --> 00:39:53.825
and over time the population will

644
00:39:54.505 --> 00:39:58.345
towards the shift and further away from the organisms

645
00:39:58.365 --> 00:40:00.345
who have less genetic progress.

646
00:40:02.445 --> 00:40:06.985
Okay? The fossil record, um, is

647
00:40:08.265 --> 00:40:11.185
a theoretical, um, record that shows

648
00:40:11.325 --> 00:40:12.985
how species change over time.

649
00:40:14.045 --> 00:40:18.345
Um, if we have look at the early horse here, um,

650
00:40:18.725 --> 00:40:20.425
we can see how the bones have changed

651
00:40:20.525 --> 00:40:24.225
and length until it's the size has

652
00:40:24.965 --> 00:40:26.145
in the today.

653
00:40:27.735 --> 00:40:32.635
Um, changes allow us

654
00:40:32.635 --> 00:40:35.475
to see how the evolutionary pressures

655
00:40:35.475 --> 00:40:38.005
and selection pressures have changed, um,

656
00:40:38.265 --> 00:40:40.205
and allowed us to see one more timeframes.

657
00:40:40.205 --> 00:40:41.845
This has happened by figuring out the

658
00:40:42.085 --> 00:40:43.205
relative age of the fossils.

659
00:40:43.985 --> 00:40:46.635
So fossils that have found deeper are older

660
00:40:46.695 --> 00:40:48.635
and we can watch how they change as they go up and up and up

661
00:40:48.635 --> 00:40:50.515
and up until things that have been very, very,

662
00:40:50.515 --> 00:40:53.275
very recently appear and we can understand the timeline.

663
00:40:55.745 --> 00:40:59.355
Okay, the comparison of how, um,

664
00:41:01.145 --> 00:41:03.045
our genetics change over time

665
00:41:03.705 --> 00:41:05.205
and how this might be a good way

666
00:41:05.205 --> 00:41:07.965
to track evolution is called ology.

667
00:41:08.815 --> 00:41:13.355
So tracking macromolecules that are highly concerned

668
00:41:14.775 --> 00:41:18.525
sos are likely to stay the same between generations, means

669
00:41:18.525 --> 00:41:22.285
that these molecules are really important

670
00:41:22.285 --> 00:41:23.525
to the organisms function

671
00:41:23.665 --> 00:41:26.205
and major changes may result in death

672
00:41:26.305 --> 00:41:30.445
or just a very, very large in how the organism generates

673
00:41:31.635 --> 00:41:34.525
over thousand of mutations can accumulate.

674
00:41:35.275 --> 00:41:38.575
And the differences, um, more differences means

675
00:41:38.575 --> 00:41:40.455
that their organisms are more distantly related.

676
00:41:41.185 --> 00:41:43.205
We often look at things when we're considering

677
00:41:43.305 --> 00:41:46.365
how distant distantly species are related to each other.

678
00:41:47.345 --> 00:41:51.365
So if we have generally these massive changes in how

679
00:41:52.725 --> 00:41:56.615
like these base highly conserved proteins,

680
00:41:57.415 --> 00:41:58.875
any changes would those only happen

681
00:41:59.585 --> 00:42:01.515
once in x amount of years?

682
00:42:02.175 --> 00:42:04.635
So it's easier to tell that there's a lot of changes

683
00:42:04.635 --> 00:42:06.075
that's happened between one species

684
00:42:06.135 --> 00:42:08.835
and another species they've separated long ago as opposed to

685
00:42:09.365 --> 00:42:11.755
separating very, very recently.

686
00:42:11.755 --> 00:42:14.985
There's only one or two changes. I hope that makes sense.

687
00:42:16.835 --> 00:42:18.845
Okay, so these are the number of

688
00:42:20.635 --> 00:42:23.535
differ in hemoglobin between us

689
00:42:23.715 --> 00:42:27.635
and a a specific species.

690
00:42:28.545 --> 00:42:30.175
Hemoglobin is highly conserved.

691
00:42:30.465 --> 00:42:32.615
There was one change to it in the human body,

692
00:42:32.995 --> 00:42:35.825
we would probably be pretty much worse off.

693
00:42:36.205 --> 00:42:40.525
Um, but you can see that the more related we're

694
00:42:40.525 --> 00:42:43.165
to an animal, the the less changes we have

695
00:42:43.185 --> 00:42:46.045
and we can then think the longer

696
00:42:46.625 --> 00:42:49.205
go we separated in the chain of evolution.

697
00:42:49.745 --> 00:42:53.525
So a lamb 25 differences means

698
00:42:53.525 --> 00:42:55.445
that it's vastly different to us

699
00:42:56.185 --> 00:42:58.805
and it probably separated from us like millions

700
00:42:58.805 --> 00:43:00.325
of years ago, whereas a racist monkey

701
00:43:01.085 --> 00:43:05.905
probably million like obviously few millions I say it us

702
00:43:05.905 --> 00:43:08.465
to predict how long ago didn't diverge.

703
00:43:11.255 --> 00:43:13.075
We can also look at similarities.

704
00:43:13.345 --> 00:43:15.915
They're a little bit less, uh, quantitative

705
00:43:16.095 --> 00:43:17.315
and more qualitative.

706
00:43:18.545 --> 00:43:22.365
Um, if we look at cro, we can see that they are

707
00:43:22.995 --> 00:43:24.885
generally quite similar looking in terms

708
00:43:24.885 --> 00:43:26.245
of facial structure in bone structure.

709
00:43:26.595 --> 00:43:28.245
However, crocodiles are more related

710
00:43:28.265 --> 00:43:29.805
to chickens than they are to chickens and the artism.

711
00:43:30.735 --> 00:43:33.355
So we use comparative embryology.

712
00:43:33.495 --> 00:43:35.955
So we look at what the, um,

713
00:43:36.985 --> 00:43:38.875
what the animal looks like when an embryo

714
00:43:39.725 --> 00:43:42.545
to infer evolutionary relationships between organisms

715
00:43:42.725 --> 00:43:44.905
and the similarities and differences at different stages

716
00:43:44.965 --> 00:43:48.185
of the development can show us how they diverge

717
00:43:48.445 --> 00:43:49.705
and how they're different.

718
00:43:50.575 --> 00:43:54.435
It can only be used for some other animals, um,

719
00:43:54.645 --> 00:43:56.115
don't develop in the same manner,

720
00:43:57.045 --> 00:43:59.865
but it's a good way of kind of figuring little things out.

721
00:43:59.865 --> 00:44:03.185
If you have a look at a photo of like a human embryo,

722
00:44:03.915 --> 00:44:08.425
incredibly basically done any other animal very much suggest

723
00:44:08.445 --> 00:44:11.385
the look because it kind of shows how we have diverged.

724
00:44:14.895 --> 00:44:17.705
Okay, oh, here's, here's a picture of that exactly.

725
00:44:18.355 --> 00:44:23.125
So if you look at a fish, um, this a man

726
00:44:26.275 --> 00:44:30.495
I look pretty much, um,

727
00:44:31.905 --> 00:44:35.245
we have that's like the ends up

728
00:44:37.355 --> 00:44:39.485
rids so vast.

729
00:44:41.085 --> 00:44:44.655
It's just so interesting how we can see how evolution

730
00:44:45.425 --> 00:44:46.965
has started us off from one,

731
00:44:47.625 --> 00:44:48.645
One individual point

732
00:44:48.985 --> 00:44:52.085
And all at very, very different points

733
00:44:52.355 --> 00:44:54.485
because we can still see the genetic links

734
00:44:54.485 --> 00:44:55.765
between us and species.

735
00:44:55.905 --> 00:44:58.365
We separated from a very, very long time ago.

736
00:45:01.235 --> 00:45:03.435
A little bit More about the geography of evolution

737
00:45:03.945 --> 00:45:08.205
species distribution is basically a word that says

738
00:45:08.335 --> 00:45:09.605
where is this animal?

739
00:45:10.565 --> 00:45:13.145
By looking at these places where this animal is

740
00:45:13.325 --> 00:45:16.705
and it's closely related species, we can infer

741
00:45:16.975 --> 00:45:18.785
what may have contributed to species.

742
00:45:19.965 --> 00:45:22.435
So that could have been temperature changes,

743
00:45:22.585 --> 00:45:24.355
that could have been a land barrier forming,

744
00:45:25.725 --> 00:45:28.665
being introduced artificially, um,

745
00:45:28.725 --> 00:45:31.385
and able to use the land, um,

746
00:45:32.165 --> 00:45:35.185
and spaces where the species is kind to figure out

747
00:45:35.185 --> 00:45:37.385
what changes specifically may the evolution.

748
00:45:39.495 --> 00:45:44.385
Okay, Um, ask questions haven't updated quite yet, um,

749
00:45:44.445 --> 00:45:45.865
but if you do have any questions,

750
00:45:45.865 --> 00:45:48.625
we're gonna start moving c I'm gonna take it quick.

751
00:45:48.645 --> 00:45:51.695
Toilet break. I'll recording again in a sec.

752
00:45:53.055 --> 00:45:55.105
Okay, onto three.

753
00:45:56.875 --> 00:46:00.495
So You probably know what the is. It's a,

754
00:46:02.225 --> 00:46:05.715
It's A type of ATO with a certain number of proteins.

755
00:46:06.055 --> 00:46:07.275
So the number of proteins,

756
00:46:07.655 --> 00:46:10.435
Uh, defines what elements the atom is.

757
00:46:11.835 --> 00:46:14.355
A atom also has neutrons and electrons

758
00:46:14.355 --> 00:46:15.635
and we'll talk about that a little bit later.

759
00:46:17.045 --> 00:46:20.745
Um, the elements are organized into

760
00:46:21.375 --> 00:46:22.945
what is called a periodic table.

761
00:46:23.405 --> 00:46:25.745
So horizontal row, row is called a period

762
00:46:25.765 --> 00:46:27.705
and the vertical columns are called groups.

763
00:46:29.085 --> 00:46:32.625
So the group one elements are hydrogen, lithium, sodium,

764
00:46:32.625 --> 00:46:34.665
potassium, rubidium, cesium and tridium.

765
00:46:35.685 --> 00:46:40.305
And they're the first vertical column of the periodic table.

766
00:46:41.635 --> 00:46:44.375
The electron structure refers to

767
00:46:45.195 --> 00:46:48.615
how the electrons distributed around the atom.

768
00:46:49.125 --> 00:46:50.895
Whether there are more electrons

769
00:46:50.895 --> 00:46:54.175
or less electrons than protons or basically

770
00:46:54.245 --> 00:46:55.245
It's electrical.

771
00:46:55.475 --> 00:46:59.725
Um, It helps them in its electrical

772
00:47:00.125 --> 00:47:02.515
Reactivity. So if

773
00:47:02.515 --> 00:47:04.875
We have less vale electrons than we do,

774
00:47:05.375 --> 00:47:09.825
Um, then we would expect in a generally

775
00:47:10.145 --> 00:47:12.545
Balanced atom, Um, that's

776
00:47:12.545 --> 00:47:13.985
Gonna be a positively charged

777
00:47:14.565 --> 00:47:17.025
Ato and we're more Electrons.

778
00:47:17.245 --> 00:47:17.465
The

779
00:47:23.025 --> 00:47:27.805
is when we electrons creates a positively charged ato

780
00:47:28.895 --> 00:47:30.315
that's called ionization.

781
00:47:31.365 --> 00:47:32.945
Um, and that

782
00:47:32.945 --> 00:47:34.465
Generally happens with our metals.

783
00:47:34.725 --> 00:47:36.705
Our metals are generally positively charged

784
00:47:38.375 --> 00:47:40.775
Elements In the same group generally undergo

785
00:47:40.775 --> 00:47:42.015
similar chemical reaction.

786
00:47:42.035 --> 00:47:45.215
And this means that group one elements generally

787
00:47:45.465 --> 00:47:46.735
react readily with water.

788
00:47:47.715 --> 00:47:50.935
Um, and they all have that reaction with water.

789
00:47:50.995 --> 00:47:52.815
And as you go down the group, the reactivity

790
00:47:52.875 --> 00:47:54.255
of the element increases.

791
00:47:55.575 --> 00:47:58.235
So if we reach a react hydrogen, not much would happen.

792
00:47:58.465 --> 00:48:00.555
Lithium potassium as it goes down

793
00:48:00.555 --> 00:48:02.755
and down, it's going to be brighter and brighter

794
00:48:02.755 --> 00:48:05.155
and stronger and stronger and more of a violent reaction.

795
00:48:06.045 --> 00:48:10.945
So while one column of atoms a column of elements,

796
00:48:10.945 --> 00:48:15.655
sorry, it's gonna have a generally quite standard reaction,

797
00:48:16.275 --> 00:48:19.145
um, and it's gonna increase in reactivity

798
00:48:19.245 --> 00:48:21.025
as we go down and down and down.

799
00:48:23.265 --> 00:48:26.355
Okay, this gives you a little bit of a better, more visual

800
00:48:26.505 --> 00:48:28.635
Idea of how these electrons might be.

801
00:48:30.145 --> 00:48:32.765
So The period row, the periodic table

802
00:48:33.195 --> 00:48:36.725
that an element correlates to is how many big

803
00:48:38.055 --> 00:48:42.885
it'll abouthe, that's more carbon,

804
00:48:46.145 --> 00:48:46.365
the

805
00:48:57.225 --> 00:49:01.295
negatively there's electron, there is

806
00:49:03.755 --> 00:49:06.155
electron into sub

807
00:49:07.015 --> 00:49:08.275
And these Are subdivided into

808
00:49:08.275 --> 00:49:09.275
Orbital. I don't want you

809
00:49:09.275 --> 00:49:10.835
to stress too much about this.

810
00:49:10.835 --> 00:49:12.955
Now your school specifically might want you to,

811
00:49:13.455 --> 00:49:16.755
but at the start of is gonna feel a little bit complex.

812
00:49:17.945 --> 00:49:20.765
An orbital contains a pair of electron.

813
00:49:23.085 --> 00:49:27.265
So this is a question for you guys help figure out.

814
00:49:27.555 --> 00:49:28.945
We're gonna look at a,

815
00:49:29.985 --> 00:49:34.525
Um, A potassium, um, potasium

816
00:49:34.525 --> 00:49:37.245
and we're gonna have a look at how many orbital third

817
00:49:38.945 --> 00:49:40.285
of potassium contains.

818
00:49:41.125 --> 00:49:45.415
Okay, So out here she

819
00:49:45.475 --> 00:49:48.175
and two electrons in it.

820
00:49:48.685 --> 00:49:51.225
So we can say that It probably has one

821
00:49:51.455 --> 00:49:52.865
Orbital Looking,

822
00:49:53.125 --> 00:49:57.385
the 1, 1, 2, 3, 4, 5, 6, 7, 8,

823
00:49:57.405 --> 00:49:59.425
we can four.

824
00:50:01.125 --> 00:50:02.745
The third one we have

825
00:50:02.925 --> 00:50:07.505
1, 2, 3, 4, 5, 6, 7, 8, there are four.

826
00:50:07.725 --> 00:50:10.425
But as well in the virtual here

827
00:50:10.955 --> 00:50:15.235
That however Kind of changes as we go up

828
00:50:15.235 --> 00:50:16.315
and up there are different rules.

829
00:50:16.345 --> 00:50:17.555
It's not always four.

830
00:50:18.785 --> 00:50:21.605
Um, I don't think that's so important to know.

831
00:50:21.605 --> 00:50:26.585
Now, just that was just a specific example for counting.

832
00:50:27.495 --> 00:50:29.755
In this example with potassium,

833
00:50:30.085 --> 00:50:32.435
there are four orbitals in the third shell.

834
00:50:32.975 --> 00:50:34.315
And I'm just gonna ask you also

835
00:50:34.315 --> 00:50:36.075
how many valent electrons you think there are.

836
00:50:37.025 --> 00:50:39.045
I'm gonna give you about five seconds.

837
00:50:42.095 --> 00:50:44.185
There's one, we have one in the fourth shell.

838
00:50:44.725 --> 00:50:49.555
I'm gonna, um, go up as as we go,

839
00:50:49.775 --> 00:50:51.675
um, up the periodic table

840
00:50:52.135 --> 00:50:53.755
and then until we fill the next shell.

841
00:50:55.475 --> 00:50:57.945
Okay, oxygen

842
00:50:58.205 --> 00:51:01.425
and fluorine minus, well the fluorine iron

843
00:51:01.935 --> 00:51:03.585
have the same number of electrons.

844
00:51:04.165 --> 00:51:06.225
If they have the same electron configuration,

845
00:51:06.855 --> 00:51:08.865
they have the same chemical properties.

846
00:51:08.865 --> 00:51:11.065
This is something that I want you to see if you can kind

847
00:51:11.065 --> 00:51:14.735
of figure out, I'm gonna give you maybe

848
00:51:15.755 --> 00:51:16.975
10 seconds to cover with an

849
00:51:16.975 --> 00:51:18.055
answer and then I'll give you mine.

850
00:51:29.335 --> 00:51:32.065
Okay? I hate waiting in my silence, so I'm gonna go now.

851
00:51:33.435 --> 00:51:37.795
Oxygen is in this case is not charged.

852
00:51:38.185 --> 00:51:40.155
It's a neutral atom

853
00:51:40.295 --> 00:51:43.755
and it's not in the same group as the fluorine iron,

854
00:51:44.205 --> 00:51:46.875
which aside from being in the same group is charged.

855
00:51:47.055 --> 00:51:49.995
It has, um, a negative charge and that's

856
00:51:49.995 --> 00:51:52.115
because it's gained one extra electron.

857
00:51:53.355 --> 00:51:55.135
So because we have one extra electron

858
00:51:55.195 --> 00:51:59.655
and have a negative charge, this fluorine iron is gonna be a

859
00:52:00.275 --> 00:52:04.375
to positive, um, to positively charge things.

860
00:52:04.375 --> 00:52:06.655
Whereas this oxygen doesn't really care

861
00:52:06.655 --> 00:52:07.895
because it doesn't have a charge.

862
00:52:09.495 --> 00:52:13.075
And aside from that, they're in separate groups anyway.

863
00:52:13.075 --> 00:52:14.395
So the physical properties they have

864
00:52:15.735 --> 00:52:17.355
are going be slightly different.

865
00:52:18.375 --> 00:52:20.475
Um, I'm not gonna go too much into detail,

866
00:52:20.655 --> 00:52:23.275
but I want your main answer here to be that

867
00:52:23.305 --> 00:52:25.475
because of the electrical, just

868
00:52:25.595 --> 00:52:27.355
'cause the electrical configuration is the same,

869
00:52:27.375 --> 00:52:29.995
it doesn't mean that they have the same electrical charge

870
00:52:30.055 --> 00:52:33.555
and it's gonna be the main thing that is influencing how,

871
00:52:34.865 --> 00:52:38.585
um, how the reactivity is specifically

872
00:52:42.355 --> 00:52:45.485
core charge is a concept that I found quite tricky

873
00:52:45.585 --> 00:52:47.125
to understand when I was in year 10.

874
00:52:47.835 --> 00:52:51.485
It's the amount, it's the difference between the amount,

875
00:52:51.485 --> 00:52:55.375
the protons and the non electrons.

876
00:52:55.375 --> 00:52:57.175
So all of the electrons on the inside

877
00:52:58.065 --> 00:53:03.025
and you, for example with this K here,

878
00:53:03.485 --> 00:53:04.995
um, would be

879
00:53:05.215 --> 00:53:10.215
1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 19, 20,

880
00:53:16.585 --> 00:53:18.645
um, called.

881
00:53:19.945 --> 00:53:24.005
And that is separate from this one here, which is electron

882
00:53:24.955 --> 00:53:29.445
Core us how strongly the electrons to,

883
00:53:29.655 --> 00:53:31.565
sorry, the vale electrons are attracted

884
00:53:31.785 --> 00:53:33.205
to the nucleus of the atom.

885
00:53:34.025 --> 00:53:38.245
So if we have, um, has a very high

886
00:53:41.095 --> 00:53:45.635
it's, I might just see if I have a

887
00:53:47.235 --> 00:53:51.465
picture here, I'm gonna draw

888
00:53:52.735 --> 00:53:57.215
good you guys understanding my drawing, but basically, um,

889
00:54:03.675 --> 00:54:08.165
asic table think

890
00:54:08.825 --> 00:54:12.125
the adam actually gets smaller, it's more and smaller

891
00:54:12.145 --> 00:54:13.845
and smaller and that's

892
00:54:13.845 --> 00:54:16.685
because our core charge is increasing.

893
00:54:18.225 --> 00:54:21.565
So having an increased core means that there is,

894
00:54:22.755 --> 00:54:25.705
there are more proteins than there are long electrons.

895
00:54:26.165 --> 00:54:29.795
So let's just say with

896
00:54:30.995 --> 00:54:34.135
L over here we actually have

897
00:54:35.995 --> 00:54:38.815
two non electrons, but we have nine protons.

898
00:54:39.115 --> 00:54:41.855
So we have a core charge of seven

899
00:54:42.515 --> 00:54:46.495
and that means that those seven electrons tightly

900
00:54:47.995 --> 00:54:49.015
flu nucleus

901
00:54:49.135 --> 00:54:51.415
because of those positive charges in that nucleus.

902
00:54:51.895 --> 00:54:52.935
I hope that kind of makes sense.

903
00:54:52.955 --> 00:54:54.855
If it doesn't, I can try to explain it in words.

904
00:54:55.775 --> 00:54:59.245
Um, but that just helps us predict the atomic radius,

905
00:54:59.245 --> 00:55:00.845
that understanding of that core.

906
00:55:02.345 --> 00:55:06.515
Okay, basically closer to nucleus, they come

907
00:55:07.025 --> 00:55:08.275
smaller in general

908
00:55:08.615 --> 00:55:10.795
and the atop radius increase downer group

909
00:55:10.815 --> 00:55:11.955
as new electrons are.

910
00:55:12.265 --> 00:55:13.515
That makes more sense, I hope.

911
00:55:14.705 --> 00:55:19.495
Okay, the elation of Atos influences activity,

912
00:55:19.635 --> 00:55:21.135
and this is what we were kind of talking about

913
00:55:21.135 --> 00:55:22.695
before with the flu.

914
00:55:23.525 --> 00:55:26.555
When atoms lose electron electrons,

915
00:55:28.675 --> 00:55:32.095
um, bonds, they are attempting to form a full valence

916
00:55:32.785 --> 00:55:34.135
shell of electrons.

917
00:55:34.135 --> 00:55:36.615
So they're attempting to make sure that they're, look,

918
00:55:36.615 --> 00:55:38.215
let's just say they're vale shells nearly full.

919
00:55:38.215 --> 00:55:39.935
They might gain electron to be fully full

920
00:55:40.235 --> 00:55:41.055
and that makes them super

921
00:55:41.055 --> 00:55:42.375
stable even though they're now an iron.

922
00:55:42.915 --> 00:55:45.495
The opposite can be true. They can lose electrons

923
00:55:45.495 --> 00:55:47.055
to form a full valent shell.

924
00:55:47.055 --> 00:55:49.375
So their underlying shell is now their valent shell

925
00:55:49.835 --> 00:55:52.415
that's gonna make them more stable even though again they

926
00:55:52.415 --> 00:55:54.295
are a cation on the positively charged item.

927
00:55:55.675 --> 00:55:58.695
The group 18 elements are called noble gases.

928
00:55:58.725 --> 00:56:01.775
They have full shells and they're very unreactive and that's

929
00:56:01.775 --> 00:56:03.895
because they won't lose electrons

930
00:56:03.895 --> 00:56:05.935
because they're already see they can be.

931
00:56:07.285 --> 00:56:11.385
So these fluorescent signs that you see that open, closed,

932
00:56:11.455 --> 00:56:14.545
that sort of thing made noble.

933
00:56:24.075 --> 00:56:25.205
I've got my pen still.

934
00:56:27.695 --> 00:56:29.995
Okay, I'm gonna quickly talk about the

935
00:56:30.355 --> 00:56:31.475
chemical activity of metals.

936
00:56:31.695 --> 00:56:35.075
So metals are involved in a variety of chemical reactions.

937
00:56:35.075 --> 00:56:37.595
They're gonna be the main, not the main focus,

938
00:56:37.945 --> 00:56:40.595
very large focus of your year, 11

939
00:56:40.595 --> 00:56:44.325
and 12 studies if you choose to do chemistry, metals,

940
00:56:44.705 --> 00:56:48.565
and water, um, form a metal hydroxide

941
00:56:49.025 --> 00:56:50.125
and hydrogen gas.

942
00:56:51.025 --> 00:56:53.325
So the symbols here, that's supposed to be an error,

943
00:56:54.335 --> 00:56:56.875
but basically potassium, which is the metal reacts

944
00:56:56.875 --> 00:57:00.115
with water to form a pot hydroxide and hydrogen gas.

945
00:57:01.245 --> 00:57:04.175
So hopefully that sense

946
00:57:04.925 --> 00:57:06.335
it's quite reactive.

947
00:57:06.365 --> 00:57:07.975
It's exactly what we were looking at before

948
00:57:08.035 --> 00:57:10.415
and we added all the group one stuff to the water.

949
00:57:11.505 --> 00:57:14.205
Um, the potassium hydroxide

950
00:57:14.265 --> 00:57:16.525
and the products here.

951
00:57:16.525 --> 00:57:16.725
And

952
00:57:22.225 --> 00:57:26.565
oxygen oxide, not hydroxide oxide.

953
00:57:27.185 --> 00:57:28.765
And that's um, rust.

954
00:57:29.925 --> 00:57:33.105
So iron reacts with oxygen, dust in the air, uh,

955
00:57:33.105 --> 00:57:35.145
forms iron oxide, which we call rust.

956
00:57:35.215 --> 00:57:36.945
It's a red color. Um,

957
00:57:37.245 --> 00:57:41.845
and that's, you'll look at something called redox when

958
00:57:41.845 --> 00:57:43.725
you're in year 1190 year 12,

959
00:57:43.895 --> 00:57:45.245
maybe even at the end of this year.

960
00:57:45.665 --> 00:57:47.205
And this is kind of

961
00:57:47.915 --> 00:57:50.925
your first little look into redox reactions.

962
00:57:51.665 --> 00:57:55.325
So we're reacting in metal with oxygen

963
00:57:55.505 --> 00:57:59.825
to form a metal oxide when metals react with

964
00:58:00.675 --> 00:58:02.705
ionic otherwise as salt

965
00:58:02.965 --> 00:58:06.825
and a high gas, if we had magnesium to hydrochloric acid,

966
00:58:06.825 --> 00:58:07.825
which is a strong acid

967
00:58:07.925 --> 00:58:12.875
before magnes chloride, um, which is aqueous aqueous salt.

968
00:58:12.875 --> 00:58:16.325
That means it dissolves in water and hydrogen gas.

969
00:58:17.585 --> 00:58:18.965
So magnesium chloride

970
00:58:19.105 --> 00:58:22.685
and hydrogen, um, will be sitting in this aqueous solution

971
00:58:22.685 --> 00:58:25.085
because we've added aqueous, um,

972
00:58:27.495 --> 00:58:28.975
hydrochloric acid to start with.

973
00:58:28.995 --> 00:58:30.695
So there is water and it's gonna dissolve.

974
00:58:31.475 --> 00:58:33.375
It won't always dissolve.

975
00:58:33.485 --> 00:58:35.495
Some ionic compounds are non soluble.

976
00:58:35.755 --> 00:58:38.015
Uh, but we'll talk about that more another time.

977
00:58:40.385 --> 00:58:43.755
Okay, and we're onto the final part.

978
00:58:43.755 --> 00:58:45.835
We're gonna start talking about chemical reactions.

979
00:58:46.745 --> 00:58:49.715
This is one of the more tricky aspects of chemistry

980
00:58:50.495 --> 00:58:53.715
and I don't want you to stress too much.

981
00:58:54.915 --> 00:58:57.305
It's gonna be, it's gonna be something

982
00:58:57.305 --> 00:58:58.505
that you're definitely gonna focus on

983
00:58:58.505 --> 00:58:59.505
for the next three years.

984
00:59:00.615 --> 00:59:02.435
So if you're not getting it right now, please don't stress.

985
00:59:02.495 --> 00:59:04.555
But also, again, if you do have any questions,

986
00:59:04.555 --> 00:59:05.795
please do ask me in the chat.

987
00:59:07.515 --> 00:59:12.325
Okay? We're gonna start at the very basics of fuel.

988
00:59:12.985 --> 00:59:15.405
So fuel is one of the most,

989
00:59:16.815 --> 00:59:19.505
most common reactions that we see in our day-to-day life.

990
00:59:19.685 --> 00:59:22.405
Uh, we're using one chemical to produce energy

991
00:59:23.165 --> 00:59:25.785
and that energy is produced by a chemical reaction.

992
00:59:26.965 --> 00:59:30.035
Crude oil is extracted from beneath the surface

993
00:59:30.335 --> 00:59:33.115
and contains a mixture of hydrocarbons.

994
00:59:33.965 --> 00:59:36.285
Hydrocarbons are long, long molecules,

995
00:59:37.155 --> 00:59:41.805
generally longer molecules made up carbons and hydrogens

996
00:59:42.355 --> 00:59:43.925
because they're all different lengths.

997
00:59:43.925 --> 00:59:46.845
They have different boiling points which can separate the

998
00:59:46.845 --> 00:59:50.685
crude oil into components in fractional legislation.

999
00:59:51.975 --> 00:59:53.585
Okay, so if we have a look at some

1000
00:59:53.585 --> 00:59:57.455
of the products in the diagram, the ones that distill off at

1001
00:59:58.375 --> 01:00:00.935
a very, very low temperature are gonna be at the

1002
01:00:00.935 --> 01:00:02.175
shorter hydrocarbons.

1003
01:00:02.175 --> 01:00:03.455
So that's natural gases.

1004
01:00:04.335 --> 01:00:08.355
And they're gases because at these 20 temperatures they

1005
01:00:08.525 --> 01:00:11.555
gases, um, and they vaporize often.

1006
01:00:11.555 --> 01:00:12.635
That's why they're coming first.

1007
01:00:13.165 --> 01:00:18.055
Then we get down to petrol car kerosene oil, diesel

1008
01:00:18.885 --> 01:00:20.575
lubricating oil, and

1009
01:00:22.315 --> 01:00:24.255
or which we use for ours.

1010
01:00:24.875 --> 01:00:29.095
And because the point is so, so, so high, that's why you

1011
01:00:30.515 --> 01:00:31.855
and that you do.

1012
01:00:34.465 --> 01:00:38.695
Okay? So we can also use

1013
01:00:39.455 --> 01:00:44.135
chemical metal in a somewhat similar manner actually.

1014
01:00:44.715 --> 01:00:48.105
Um, slag is a,

1015
01:00:49.365 --> 01:00:52.095
just a hodgepodge of chemicals really.

1016
01:00:52.475 --> 01:00:57.095
Um, we preheat

1017
01:00:57.395 --> 01:01:00.145
the air, which sounds a bit silly, um,

1018
01:01:01.485 --> 01:01:05.645
but the air mixes with the sl oxidizes, um,

1019
01:01:07.155 --> 01:01:09.725
oxidize metals into

1020
01:01:11.965 --> 01:01:15.125
a bit because a different,

1021
01:01:16.625 --> 01:01:20.605
and that means eventually, um, pure

1022
01:01:21.565 --> 01:01:24.845
a sequence of reaction that's gonna come out here.

1023
01:01:25.375 --> 01:01:29.615
We're gonna different

1024
01:01:35.285 --> 01:01:39.995
of out here SL in

1025
01:01:40.545 --> 01:01:41.755
with our briefing there.

1026
01:01:42.675 --> 01:01:44.875
Um, you don't really

1027
01:01:45.135 --> 01:01:47.955
to understand too much about think may have missed a there

1028
01:01:48.545 --> 01:01:53.035
hard understand, but so put,

1029
01:01:56.595 --> 01:02:01.275
um, comes out via this outlet

1030
01:02:01.575 --> 01:02:03.315
and the iron basically just falls

1031
01:02:03.315 --> 01:02:04.475
from a really high temperature.

1032
01:02:05.455 --> 01:02:06.495
I hope that kind of makes sense.

1033
01:02:07.455 --> 01:02:10.435
Um, it's basically a combination of iron

1034
01:02:11.355 --> 01:02:14.415
and slag stuff which makes iron by itself.

1035
01:02:14.715 --> 01:02:16.735
That's a chemical reaction that's used in industry.

1036
01:02:17.315 --> 01:02:20.575
It can also use chemical reaction to make pharmaceuticals.

1037
01:02:21.205 --> 01:02:24.295
Aspirin is a pain medication that was actually naturally,

1038
01:02:24.595 --> 01:02:28.475
um, and we've we're basically chasing

1039
01:02:28.905 --> 01:02:31.235
that chemical structure with our own processes.

1040
01:02:32.145 --> 01:02:36.765
So we add aide to make a clic acid,

1041
01:02:36.765 --> 01:02:40.285
which is aspirin, and out with that comes acetic acid,

1042
01:02:40.285 --> 01:02:44.645
which may actually, this reaction is up by a catalyst.

1043
01:02:45.205 --> 01:02:48.325
Catalysts are little things

1044
01:02:48.325 --> 01:02:50.605
that don't participate in the reaction, go faster.

1045
01:02:50.815 --> 01:02:53.435
We'll have a look at that later. Okay?

1046
01:02:53.805 --> 01:02:57.315
There are four specific different types that I kind

1047
01:02:57.315 --> 01:02:59.715
of want you to have a on before you go into this year.

1048
01:03:01.015 --> 01:03:02.505
Synthesis is when we add two

1049
01:03:02.505 --> 01:03:03.705
things together to make a new thing.

1050
01:03:04.175 --> 01:03:05.905
Decomposition is when something falls

1051
01:03:05.905 --> 01:03:07.065
apart to make two things.

1052
01:03:07.855 --> 01:03:10.795
Single replacement is when part of part

1053
01:03:10.795 --> 01:03:12.275
of the molecule replace something

1054
01:03:13.065 --> 01:03:14.845
and double replacement is when we kind

1055
01:03:15.655 --> 01:03:18.005
sleep in molecule, in molecule.

1056
01:03:18.485 --> 01:03:22.295
I hope that makes sense. Okay. Okay.

1057
01:03:23.225 --> 01:03:26.625
I want you guys have a at matching the,

1058
01:03:27.405 --> 01:03:28.705
the examples here.

1059
01:03:29.315 --> 01:03:31.785
Again, symbol has come up arrow.

1060
01:03:31.965 --> 01:03:35.205
So, but magnesium,

1061
01:03:38.015 --> 01:03:41.235
copper sulfate versus copper by itself.

1062
01:03:41.265 --> 01:03:43.915
Magnesium sulfate, that is a single replacement.

1063
01:03:47.735 --> 01:03:50.325
Okay, you guys need this one.

1064
01:03:50.385 --> 01:03:52.285
I'm gonna 10 seconds try figure it out.

1065
01:03:57.265 --> 01:03:58.925
I'm just back to up.

1066
01:04:01.745 --> 01:04:02.925
That's decomposition.

1067
01:04:05.075 --> 01:04:07.785
We've one's going into two smaller things.

1068
01:04:09.085 --> 01:04:10.735
This one is synthesis, so the opposite,

1069
01:04:12.195 --> 01:04:15.735
and this is double replacement, so the wipe swab,

1070
01:04:17.915 --> 01:04:19.645
okay, alright, that kind of makes sense.

1071
01:04:19.905 --> 01:04:21.685
Please again, lemme, if it doesn't,

1072
01:04:23.125 --> 01:04:25.225
okay, figure out how to turn.

1073
01:04:32.055 --> 01:04:36.895
Okay? When you're doing questions on chemical reactions,

1074
01:04:39.155 --> 01:04:41.655
you'll either be asked to represent in a wording format

1075
01:04:41.915 --> 01:04:43.935
or in a format with singles.

1076
01:04:45.245 --> 01:04:47.465
And it's,

1077
01:04:49.715 --> 01:04:54.495
it can be quite tricky to kind of differentiate when you,

1078
01:04:54.915 --> 01:04:56.495
you need to use each form.

1079
01:04:57.175 --> 01:05:01.005
The symbols help us understand the chemistry a bit better,

1080
01:05:01.105 --> 01:05:04.365
but the words convey to a general audience a bit better.

1081
01:05:05.515 --> 01:05:07.975
So I used to put a highlighter into that used

1082
01:05:07.975 --> 01:05:09.135
to help me quite decently.

1083
01:05:09.435 --> 01:05:12.015
Um, I'm not sure if it'll help you.

1084
01:05:12.875 --> 01:05:17.605
Um, but basically if I was say a combustion reaction,

1085
01:05:18.405 --> 01:05:21.595
I would start with, let's just say, um,

1086
01:05:22.275 --> 01:05:23.915
a fuel and water.

1087
01:05:24.675 --> 01:05:28.725
I could say, oh, okay, they've got an example for us here.

1088
01:05:29.185 --> 01:05:30.365
So magnesium metal

1089
01:05:31.025 --> 01:05:34.045
and copper sulfate solution form copper metal

1090
01:05:34.545 --> 01:05:36.725
and magnesium sulfate solution.

1091
01:05:38.175 --> 01:05:40.715
So the simple equation for that is MG solid

1092
01:05:40.735 --> 01:05:42.475
and we're getting this from the periodic table.

1093
01:05:42.895 --> 01:05:44.795
And what you'll be doing is you'll be looking backwards

1094
01:05:44.815 --> 01:05:46.315
and forwards to see if you can find

1095
01:05:46.315 --> 01:05:47.835
that thing in the periodic table.

1096
01:05:49.135 --> 01:05:53.275
Um, and looking at copper sulfate solution, okay,

1097
01:05:53.275 --> 01:05:54.675
so you see it's a solution.

1098
01:05:54.735 --> 01:05:57.915
So you need to use the a formula that means

1099
01:05:57.915 --> 01:06:00.685
that it's in water and copper.

1100
01:06:01.315 --> 01:06:05.165
Look, it's there. Um, looking at the periodic table sulfate,

1101
01:06:05.955 --> 01:06:09.655
you'll be, you'll get to where you memorized

1102
01:06:13.105 --> 01:06:14.885
pretty much down,

1103
01:06:15.465 --> 01:06:17.485
but you'd be looking at the pyramidic table, seeing

1104
01:06:17.485 --> 01:06:20.485
how sulfur ionizes, seeing how oxygen might fit in.

1105
01:06:20.705 --> 01:06:22.925
You might even be given an table

1106
01:06:23.545 --> 01:06:24.645
in the first couple of years.

1107
01:06:25.645 --> 01:06:26.715
Again, you're at

1108
01:06:27.375 --> 01:06:31.435
and magnesium doing exactly the same thing and that's solution.

1109
01:06:31.535 --> 01:06:34.545
So you're using a, okay,

1110
01:06:35.985 --> 01:06:38.185
temperatures and catalysts.

1111
01:06:38.535 --> 01:06:40.945
This is something that's gonna be explored at

1112
01:06:42.135 --> 01:06:45.025
different levels of depth throughout the, so i

1113
01:06:46.395 --> 01:06:50.905
where your teachers will take this, um, but I'll try level.

1114
01:06:51.725 --> 01:06:54.875
So you may know

1115
01:06:55.705 --> 01:06:59.275
that heat is basically when our atoms are moving at a

1116
01:06:59.275 --> 01:07:02.515
certain speed or temperature is when our atoms are moving at

1117
01:07:02.515 --> 01:07:05.275
a certain speed as they speak up, up and up and up

1118
01:07:05.275 --> 01:07:06.595
and up, they get hotter and hotter.

1119
01:07:06.595 --> 01:07:09.835
And so increasing the temperature means

1120
01:07:09.835 --> 01:07:13.635
that these atoms more likely quicker each other more often.

1121
01:07:14.775 --> 01:07:16.065
That is collision theory.

1122
01:07:16.165 --> 01:07:18.625
So collisions where hit each other

1123
01:07:18.685 --> 01:07:20.465
and have the possibility of

1124
01:07:21.365 --> 01:07:23.385
if hit each other more often there's more

1125
01:07:25.285 --> 01:07:28.825
hit each other to.

1126
01:07:29.405 --> 01:07:33.345
So attack making

1127
01:07:33.885 --> 01:07:35.305
and also making them go with more force.

1128
01:07:36.035 --> 01:07:39.535
So each collision is more likely to result in a reaction.

1129
01:07:42.455 --> 01:07:43.665
Molecules that don't,

1130
01:07:45.605 --> 01:07:48.305
but still are able to speed up.

1131
01:07:49.355 --> 01:07:53.215
And what they do that give a different pathway

1132
01:07:53.435 --> 01:07:54.775
by which the reaction can take place.

1133
01:07:55.525 --> 01:07:58.315
Let's just say I have triangle and square

1134
01:07:58.375 --> 01:08:02.145
and they're gonna participate in a reaction I'm gonna get,

1135
01:08:03.005 --> 01:08:06.685
um, to put they're,

1136
01:08:07.665 --> 01:08:10.285
to make this shape, this house looking thing.

1137
01:08:10.895 --> 01:08:13.825
When we put the catalyst in there, it's

1138
01:08:17.055 --> 01:08:21.165
grabs onto a triangle like that square, like that

1139
01:08:31.605 --> 01:08:35.925
ll catalyst instead.

1140
01:08:36.065 --> 01:08:39.245
And it is, it requires less energy

1141
01:08:39.265 --> 01:08:40.445
for that reaction to take place.

1142
01:08:40.505 --> 01:08:44.455
Now that catalyst then goes off by itself

1143
01:08:44.515 --> 01:08:46.175
and finds the next square.

1144
01:08:47.155 --> 01:08:50.815
So it actually doesn't take place in the reaction if we're

1145
01:08:50.815 --> 01:08:53.015
looking at a biological processes followed

1146
01:08:53.015 --> 01:08:56.335
of biological processes include catalysts

1147
01:08:56.965 --> 01:08:58.425
and they're called enzymes.

1148
01:08:59.085 --> 01:09:03.545
Um, whereas in a more chemical context like this, um, the

1149
01:09:04.505 --> 01:09:06.505
catalysts are generally transition metals

1150
01:09:06.965 --> 01:09:08.785
and you don't need to know the specifics of how

1151
01:09:08.785 --> 01:09:09.305
that really works

1152
01:09:14.255 --> 01:09:18.875
again, with the pen, okay,

1153
01:09:20.175 --> 01:09:22.665
temperature, I've also, I've already kind of gone over this,

1154
01:09:22.665 --> 01:09:25.145
but if words are more your thing, this slide might help you.

1155
01:09:25.455 --> 01:09:27.625
Kinetic particle theory is saying

1156
01:09:27.625 --> 01:09:30.065
that the particles constantly moving like I was before,

1157
01:09:30.165 --> 01:09:31.705
and that when a reaction happens,

1158
01:09:31.705 --> 01:09:33.785
those particles collide in several way.

1159
01:09:34.495 --> 01:09:37.865
However, temperature means that those particles move faster

1160
01:09:38.245 --> 01:09:39.345
and more stressful.

1161
01:09:39.345 --> 01:09:44.305
Collisions occur. However, speed is energy, kinetic energy.

1162
01:09:44.325 --> 01:09:46.625
If they're moving faster, they're gonna collide with more,

1163
01:09:46.855 --> 01:09:47.865
more energy as well.

1164
01:09:47.865 --> 01:09:51.785
And it's more likely to get the particles to achieve the,

1165
01:09:52.455 --> 01:09:54.675
um, achieve the energy that they need to react.

1166
01:09:55.335 --> 01:09:57.475
And you might be thinking, well,

1167
01:09:58.065 --> 01:10:00.275
some reactions are not actually let energy.

1168
01:10:00.295 --> 01:10:01.595
So why do we need more energy?

1169
01:10:01.655 --> 01:10:06.005
Why do we do need catalyst introduce

1170
01:10:06.025 --> 01:10:08.125
to something need?

1171
01:10:09.365 --> 01:10:14.185
But let's just think of a combustion equation ending,

1172
01:10:14.485 --> 01:10:17.265
not very much because energy is all right now in the

1173
01:10:17.925 --> 01:10:21.185
in kinetic heat

1174
01:10:23.535 --> 01:10:27.495
or like some other form of energy, we actually need

1175
01:10:29.565 --> 01:10:33.455
X amount of energy to get those bonds in the scenario

1176
01:10:33.455 --> 01:10:34.975
where they're able to break anyway.

1177
01:10:34.995 --> 01:10:36.975
So this is the activation energy.

1178
01:10:39.435 --> 01:10:43.335
Um, and if two materials are colliding with greater energy,

1179
01:10:43.335 --> 01:10:45.415
they're more likely to meet the activation energy and

1180
01:10:45.415 --> 01:10:46.895
therefore proceed to have a reaction.

1181
01:10:48.315 --> 01:10:49.915
I hope that makes sense. F

1182
01:10:56.025 --> 01:10:59.785
catalysts obey the same kind of principles I showed you kind

1183
01:10:59.785 --> 01:11:02.945
of like a brief example of how it happens before,

1184
01:11:02.945 --> 01:11:05.905
but now if we to kind of relate it back to

1185
01:11:05.905 --> 01:11:09.385
that graph I showed you earlier, the transition,

1186
01:11:10.395 --> 01:11:13.125
optimizing the bonds in a way that pipe

1187
01:11:13.125 --> 01:11:15.455
and create these new, um,

1188
01:11:16.395 --> 01:11:19.655
these new products is actually reduced.

1189
01:11:19.795 --> 01:11:22.735
So that catalyst puts those workers in a position

1190
01:11:23.305 --> 01:11:25.855
where it's easier for them to join together or fall apart

1191
01:11:25.855 --> 01:11:28.615
or do whatever they need to do and makes it so the ones

1192
01:11:28.615 --> 01:11:29.655
and more easily broken.

1193
01:11:30.595 --> 01:11:33.055
So that activation energy is lowered,

1194
01:11:33.475 --> 01:11:37.775
it provides an ultimate, an alternate not ultimate,

1195
01:11:38.275 --> 01:11:41.415
um, reaction, reaction pathway at which

1196
01:11:41.495 --> 01:11:43.015
reactivation energy is lower.

1197
01:11:43.715 --> 01:11:46.335
And each collision is likely to be more successful

1198
01:11:46.725 --> 01:11:49.655
because less energy is required in the first place

1199
01:11:49.655 --> 01:11:51.855
where the particles don't need to be moving as fast,

1200
01:11:51.885 --> 01:11:53.975
they don't need to be moving with as much energy.

1201
01:11:55.465 --> 01:11:56.665
I think this graph is a good one

1202
01:11:56.665 --> 01:11:59.525
to have a quick look at too, just

1203
01:11:59.525 --> 01:12:02.445
because we're starting with this

1204
01:12:03.765 --> 01:12:04.885
H two.

1205
01:12:05.555 --> 01:12:09.895
Okay. Okay, that's a double bomb, that's not an equal sign.

1206
01:12:09.965 --> 01:12:12.735
Okay, so we're starting with this hydrocarbon

1207
01:12:14.045 --> 01:12:17.315
and we, I'll draw it out to you guys.

1208
01:12:25.055 --> 01:12:28.825
So we're starting with ET Ethan.

1209
01:12:29.845 --> 01:12:33.355
Ethan is reacting with hydrogen gas to form.

1210
01:12:36.685 --> 01:12:39.735
That is exactly where my pen is. I'm gonna draw up here.

1211
01:12:43.325 --> 01:12:48.155
Okay, swear, my face always gets in the way in these, okay,

1212
01:12:48.155 --> 01:12:51.715
so this is Ethan and this actually

1213
01:12:54.125 --> 01:12:54.475
Ethan

1214
01:13:01.255 --> 01:13:05.265
happens to be, but to get this double bond down, by the way,

1215
01:13:05.885 --> 01:13:08.785
we need to break that and that actually takes bit energy,

1216
01:13:09.715 --> 01:13:10.965
however, the catalyst

1217
01:13:14.545 --> 01:13:17.815
in such a way that it's, um,

1218
01:13:18.315 --> 01:13:22.935
and that's why is, is lower in a catalyzed reaction.

1219
01:13:24.955 --> 01:13:28.685
Okay? Okay.

1220
01:13:30.025 --> 01:13:31.775
Thank you guys so much for coming.

1221
01:13:32.015 --> 01:13:33.335
I realize I ended a bit early,

1222
01:13:33.435 --> 01:13:36.335
so I'm just gonna talk a little bit about chemistry

1223
01:13:36.515 --> 01:13:39.805
and biology as kind of a study, um,

1224
01:13:40.475 --> 01:13:42.925
because I didn't really speak too much about my own

1225
01:13:42.925 --> 01:13:44.605
experiences with the subjects earlier.

1226
01:13:45.425 --> 01:13:47.725
Um, no physics really.

1227
01:13:48.025 --> 01:13:51.285
So I, in year 10 I did a bit of,

1228
01:13:52.375 --> 01:13:53.955
um, I did a bit of everything.

1229
01:13:54.075 --> 01:13:57.795
I was in psych bio and chem

1230
01:13:57.795 --> 01:13:59.075
and I picked physics up a bit later.

1231
01:13:59.695 --> 01:14:01.955
Um, but just starting,

1232
01:14:03.795 --> 01:14:07.135
I'm imagining now you guys are getting, think about

1233
01:14:07.135 --> 01:14:11.905
what you wanna in my

1234
01:14:12.065 --> 01:14:13.785
VII did VCE specifically.

1235
01:14:13.785 --> 01:14:18.165
So my VCE experience was that I enjoyed cannon by the most.

1236
01:14:18.425 --> 01:14:20.645
You probably saw that I had quite a bit of enthusiasm

1237
01:14:21.175 --> 01:14:22.405
while I was talking about them.

1238
01:14:23.435 --> 01:14:27.295
Um, I'm not sure what it's like in states specifically,

1239
01:14:27.995 --> 01:14:31.335
but I do remember the vce um,

1240
01:14:33.045 --> 01:14:37.105
had opportunities for me to experience each

1241
01:14:37.105 --> 01:14:39.065
of the subjects in year 10, um,

1242
01:14:39.605 --> 01:14:43.625
before moving curriculum.

1243
01:14:45.125 --> 01:14:46.735
Um, somewhat at least.

1244
01:14:47.935 --> 01:14:50.675
But I bio I think the most.

1245
01:14:51.295 --> 01:14:53.235
And if you're thinking of going into a health related

1246
01:14:53.235 --> 01:14:55.195
discipline, I really do recommend it.

1247
01:14:56.095 --> 01:14:59.505
It's probably not in any of your minds yet really uni.

1248
01:14:59.965 --> 01:15:04.665
Uh, but I'm in med and bio is not a required field of study.

1249
01:15:05.135 --> 01:15:06.425
It's only actually chemistry.

1250
01:15:07.315 --> 01:15:11.255
But I do highly, highly recommend doing science at some

1251
01:15:11.255 --> 01:15:14.295
point, um, in your high school studies

1252
01:15:14.295 --> 01:15:17.305
because it, as much as

1253
01:15:17.935 --> 01:15:20.995
people say you won't need sciences that you're going like

1254
01:15:20.995 --> 01:15:22.595
that you're doing now, you do

1255
01:15:23.375 --> 01:15:26.685
every degree if you are planning on gonna uni requires

1256
01:15:26.685 --> 01:15:28.805
that you have understanding of experiments,

1257
01:15:28.805 --> 01:15:30.965
experimental data and how to carry out that

1258
01:15:30.985 --> 01:15:33.325
and how to scientifically kind of reason through something.

1259
01:15:34.485 --> 01:15:37.985
Um, so I highly recommend it

1260
01:15:38.055 --> 01:15:39.945
that you do end up going into science.

1261
01:15:40.225 --> 01:15:43.615
I really loved it. Um, as I said, science,

1262
01:15:43.755 --> 01:15:45.775
it wasn't actually a study biology,

1263
01:15:46.155 --> 01:15:48.575
but I really do recommend that if you're interested in help,

1264
01:15:48.995 --> 01:15:51.775
um, and you like, there's a decent chance some

1265
01:15:51.775 --> 01:15:54.455
of you'll be if you're attend this lecture, um,

1266
01:15:54.645 --> 01:15:55.895
that you do end up doing biology

1267
01:15:56.235 --> 01:15:58.735
and chemistry, even if chemistry be only requirement.

1268
01:15:59.735 --> 01:16:02.915
Um, but also please do look after yourself

1269
01:16:03.215 --> 01:16:06.315
and don't stress yourself about too much in regards

1270
01:16:06.575 --> 01:16:09.805
to chemistry, um, or biology and physics

1271
01:16:09.945 --> 01:16:11.325
or psych, whatever you're choosing.

1272
01:16:12.105 --> 01:16:14.965
Um, this is the year for you guys to kind of sit down

1273
01:16:15.265 --> 01:16:18.285
and learn what you like.

1274
01:16:18.745 --> 01:16:21.365
And if any of this interesting you please

1275
01:16:21.385 --> 01:16:22.805
do text in the chat.

1276
01:16:23.125 --> 01:16:27.205
I would love to provide some more information on,

1277
01:16:27.545 --> 01:16:28.925
on the fields of studies if you'd like,

1278
01:16:28.925 --> 01:16:32.065
talk a bit about exams, tests, um,

1279
01:16:33.085 --> 01:16:38.055
and what you're expected to learn this year in order to make

1280
01:16:38.675 --> 01:16:41.205
next year as successful and the year after and year

1281
01:16:41.205 --> 01:16:43.045
after that as successful as possible for you.

1282
01:16:43.795 --> 01:16:44.975
Um, thank you so much.

1283
01:16:49.805 --> 01:16:54.175
I'll, I'll stay in the minutes.

1284
01:16:55.275 --> 01:16:55.495
Do.
